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A “ Bus-man’s ” Holiday. 

We recently had the opportunity of inspecting a 
number of iron foundries in the Ardennes and 
Belgium, and were impressed with the efforts which 
are being made to keep abreast with the times. 
Several of the foundries have tackled very success- 
fully the manufacture of American type black- 
heart malleable. For the annealing, pulverised 
fuel is being used or being installed. Tt has 
given the greatest satisfaction, and its use is 
spreading in connection with reverberatory fur- 
naces. The test results obtained from some of the 
blackheart castings are not quite so good as those 
obtained from similar material of either British 
or American origin, undoubtedly due to the fact 
that the material is cupola-melted. It should not 
be imagined that the cupola-melting of black- 
heart is general on the Continent, and our remarks 
merely apply to the works visited. 

We have been impressed with the real progress 
made in the metallurgical control in the foundries 
visited and revisited. The chemical and physical 
laboratories have resolved themselves into the 
working tools of foundry manager. In the areas 
under consideration the foundry managers are 
equally familiar with the latest foundry develop- 
ments of Britain, America and Germany. Owing 
to tariff walls, however, most of the machinery 
used is bought, if not locally, at least inter- 
territorially. This, however, does not apply to the 
raw materials, as the North of France uses a fair 
amount of iron from Luxembourg, whilst the 
Belgian roll foundries buy from Britain, Sweden 
and Germany. Antwerp, in addition, takes a 
certain amount of British refractory materials. 

We were fortunate in being able to inspect a 
large extension to one of the best-known Belgian 
foundries, and admired the result of the manager's 
efforts to incorporate practically modern factory 
ideals. After assuring adequate lighting, real 
practical permanent provision has been made for 
its preservation by the installation of an_ elec- 
trically-operated carriage mounted on the over- 
head travelling crane in such a way that the roof 
lights could be easily and adequately cleaned. 
This was supplemented by runways mounted 
beneath the side lights. As a ‘safety first.’’ 
measure it has dual influence. Primarily, ade- 
quate lighting is almost axiomatic as a preventive 
against accidents, whilst the elimination of tem- 
porary erections, such as ladders, is a definitely 
desirable safety measure. The pattern-storage 
arrangements, too, were worthy of commendation. 
Lifts were provided for easv access to each storey. 
and tar has been mixed with the concrete used for 
making the floors, with the laudable object of 
minimising the dust nuisance. 

Roll founders, who are perhaps the most con- 
servative of founders in this country, are ex- 
tremely progressive in Belgium. They are using 
powdered fuel for their core ovens, and large 
precision grinding machines for the smaller rolls, 
as an operation preliminary to giving a_ final 


finishing cut on the lathes. 


In the majority of the foundries which we 
visited piece-work was the rule. The most enthusi- 
astic workers we encountered were perhaps the 
Belgians who daily cross the frontier to work in 
France. Stripped to the waist, they were even 
too busy to allow themselves adequate time for 
lunch. In many Continental foundries there is no 
real need for mess kitchens or cafeterias, as their 
womenfolk are in the habit of bringing to the 
works and sharing a properly-cooked meal. There 
are far too many sandwiches and too much cold tea 
consumed during the midday rest pause in British 
foundries. 

Finallv, we wish to acknowledge with gratitude 
the generous reception which we, together with so 
many other British foundrymen, have always 


received in this particularly industrial region. 


| 

..4§#=§== #§#§ 


Correspondence. 
[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. 


Pre-Heated Moulds and Low-Silicon Iron. 

To the Editor of Tue Founpry Trape Journat. 

Sir,—Re the recent literature referring to the 
subject of patents granted for obtaining high 
tensile castings by using low-silicon iron and pre- 
heated moulds, the following may be of 
interest :— 
The writer was personally from 1907 to 1914 
connected with the manufacture of automobile 
cylinders by this method. 

In 1908 a new cylinder foundry was built at 
Smethwick by the late Mr. James Astbury, the 
core stoves being specially constructed to allow 
cylinder moulds being assembled on the carriages 
for convenience of pre-heating after assembling. 

About 1910 the Daimler Company, Coventry, 
built two Hislop core stoves on the.same lines, 
and for several years all cylinder castings made 
in this foundry were heated aftér assembling and 
cast at mould temperature of 100 deg. to 300 deg. 

A silicon varying from 1.0 per cent. to 1.3 per 
cent, was used. This iron would have produced 
hard castings in cold moulds. 

Some years ago the Daimler Company discarded 
this method, as they found that results at least 
equal could be obtained less expensively by other 


methods. Yours, ete., 


ANDERTON WARDLE. 
Wilton House, Marple Bridge, 
Mellor, Derbyshire. 
August 10, 1926. 


The Metallurgical Student in Industry. 
To the Editor of Taz Founpry TrapvE JourNat. 

Sir,—Your leading article in issue of August 5, 
referring to the position of the metallurgical 
student in industry, touches upon a point of very 
great interest and importance. Being originally 
a metallurgical student, and perhaps I may add 
still being so, may I be permitted to add one or 
two remarks to vour admirable broad statement 
of the facts? 

As a means of entry into any practical or 
executive career connected with the metal indus- 
tries, there can be iittle doubt that a good metal- 
lurgical training represents a step towards the 
ideal. It is incorrect to assume, however, that 
such training necessarily fits any man to imme- 
diately occupy a post of a productive or con- 
trolling nature. 

Metallurgical training, as such, appears to me 
to be the absorption, over a period, of the generally 
accepted views regarding both the constitution and 
production of any metallic material, and whilst 
such fundamentals are essential, they do not of 
necessity involve a detailed practical knowledge of 
the processes involved. More especially, they do not 
materially assist from the economic standpoint. 

One has to accept the hard fact that applied 
metallurgy is a matter of £s. d. Our object, and 
the intention of our employment, is the produc- 
tion of satisfactory material, always at a price at 
which it exn be profitably sold. In this most com- 
mercial of worlds even research for the sake of 
research meets with little enthusiasm, and its main 
object also must inevitably be either the improve- 
ment of the product, in order to enhance its value, 
or improvements in method to eliminate cost 
wherever possible. 

As you suggest, there is virtue in superior intel- 
ligence, although I would prefer to term it 
‘trained intelligence.”’ The mind trained to 
think, and more particularly to observe with know- 
ledge, will naturally be more likely to evolve new 
ideas than even the most intelligent mind whose 
processes are undeveloped by training. 

Quite frankly, whilst believing most profoundly 
in the value of metallurgical training as a 
preparation for an industrial career, IT do not 
believe it to be worth anything unless allied to a 
type of mind capable of realising the primary 
importance of productive knowledge. I feel that 
science was made for industry, and not rice rersa, 
ond that progress by the adaptation of science to 
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practical requirements can only come by the 
elimination of any assumed superiority on either 
side, and by a combined effort. It is here that 
the pitfall yawns for the metallurgical student. 
Fresh from college, with blushing honours thick 
upon him, but only in rare cases possessed of a 
business outlook, he is liable to rush in where 
men versed practically would fear to tread. Once 
having realised the fact that his superiority lies 
in opportunity only and not in fact until he has 
demonstrated it, his trained mind _ obviously 
becomes of great potential value. 

The suggestion of your leader is that knowledge 
of an abstract nature is only of value in so far 
as personality and experience enable it to be prac- 
tically applied, in which opinion, I feel sure, most 
men occupying executive positions will join you. 

The metallurgical student need not on this 
account be downhearted, as if he realises that his 
real industrial education only begins when he 
starts to produce, or be connected with produc- 
tion, and is temporarily, at any rate, in the nature 
of a continuation course, his adaptability and 
trained thinking give him an immense advantage, 
and his speed of advancement is out of all propor- 
tion quicker in consequence.—Yours, etc., 

F. A. 

29, Ivy Park Road, Sheffield. 

August 12, 1926. 


Perlit Iron. 
To the Editor of Tue Founnory Trape Journat. 


Sir,—I have not replied to Mr. Smeeton’s com- 
ments on my notes on Perlit iron earlier owing 
to pressure of other duties. None of these com- 
ments is really serious—and even the one based 
on the error in the curves is impotent. In spite of 
the error, the example on which I based the 
‘obvious absurdity’? was taken from a correctly 
drawn curve. Stronger confirmation of the 
obvious absurdity of these curves is to be had 
from the remarks of Mr. H. J. Young, who, I pre- 
sume, is the metallurgical expert connected with 
the process in this country. In his discussion on 
a Paper by M. Piedbouef (Founpry Trape 
JouRNAL, July 8, 1926, page 36), Mr. Young states 
that “as one who had practised the Lanz pro- 
cess, he could give his assurance that the total 
(carbon + silicon) could be anything one liked.” 
This statement, I presume, must be considered 
as authoritative. It seems to me that this state- 
ment renders the whole of these curves meaningless 
and valueless, and, at any rate, it provides me 
with ample authority for extrapolating the curves 
in the manner I did. 

To quote from Mr. Young further: In his Paper 
before the West of Scotland Tron and Steel Insti- 
tute, which you reproduce in your issue of 
August 5, on page 121, Mr. Young states 
‘but we have now discovered that the grain size 
of Perlit is larger than that of ordinary cast iron.” 
This was one of the deductions which I made from 
the considerations of the rate of cooling in the 
article to which Mr. Smeeton refers, I am glad 
to find that this has heen substantiated by the 
authorities, and IT am content to leave my further 
deductions for time and experiment to demon- 
strate. I hope, sir, to have a few comparative 
results of considerable interest available in a very 
short time from now.—Yours, etc., 

J. FE. Hvrsr. 

14, Grange Crescent, 

Sheffield. 
August 16. 


Iron and Steel Production. 


The National Federation of Iron and Steel 
Manufacturers, in their Statistical Bulletin for 
June, report that the furnaces in blast, which 
numbered 147 at the end of April and fell to 23 
at the end of May, still further fell to 11 at the 
end of June. The production of pig-iron, which 
had been 539,100 tons in April, and fell to 88,800 
tons in May, amounted to 41,800 tons in June. 
The production of steel ingots and castings, which 
had amounted to 661,000 tons in April and 45,700 
tons in May, further fell to 34,500 tons in June. 
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National Light Castings Association. 
No Undue Profits. 


The Inter-Departmental Committee, which was 
appointed to survey the prices of building 
materials, has presented to the Minister of Health 
and the President of the Board of Trade its fifth 
mterim report, dealing with the price of light 
castings. Major J. W. Hills, M.P., has acted as 
chairman, 

The Committee report that during negotiations 
which took place early in 1924 the manufacturers 
and suppliers of building materials gave a pledge 
to the then Minister of Health, the Right Hon. 
John Wheatley, M.P., that they would adhere 
to the prices prevailing at January, 1924, except 
in so far as some variation was rendered necessary 
by any fluctuation in the cost of wages, fuel, and 
raw material, and he in his turn agreed that the 
prices prevailing at that date should be taken 
as a fair standard, subject to special considera- 
tion of cases where goods were proved to have 
heen sold at that time at a loss for special 
reasons. Mr. Chamberlain and Sir Philip Cunliffe- 
Lister have accepted as a guiding principle the 
pledge given by Mr. Wheatley, and the Committee 
has been guided by this statement. 

The starting point of the present inquiry was 
the increase made by the National Light Castings 
Association on February 10, 1925, ranging from 
2} per cent. to 10 per cent. in the price of 
certain goods manufactured by them, which 
included the majority of those required for 
working-class dwellings. 

The Committee agreed with the National 
Light Castings Association that an independent 
firm of chartered accountants (Messrs. Price, 
Waterhouse & Company) should be appointed to 
investigate the cost of production of light 
castings, and that they should be allowed access 
to all books and documents which they might con- 
sider necessary, and also agreed that the investi- 
gation should be limited to articles required for 
housing schemes. 

The Committee has received the 
accountants’ report, and has also conferred with 
the accountants—questioning them at length with 
regard to their investigations. After careful 
consideration, the Committee are of opinion that 
the investigation has not shown that an undue 
profit is being made by the members of the 
National Light Castings Association as far as 
housing schemes are concerned. 

It is only right to put on record that Messrs. 
Price, Waterhouse have stated that they were 
granted every facility by the Chairman and 
members of the Association whose works they 
visited, and that they were given perusal of all 
the books and documents they required. 

On the basis of ordinary trade prices, the total 
cost of the light castings utilised in a normal 
working-class house is about £22, and of this 
sum about 28s. is attributable to the increase 
referred to. Where the special housing scheme 
prices referred to below operate, the increase 
would amount to between 16s. and 17s. 

During the investigation a point has emerged 
which is regarded as of considerable importance, 
and to which attention is drawn. Special prices 
are quoted for goods supplied by members of the 
National Light Castings Association for housing 
schemes, and these prices compare advantageously 
with those quoted to ordinary customers. These 
special prices apply not only to schemes under- 
taken by the local authorities, but also to all 
types of housing schemes, whether by local 
authorities, or by private enterprise, subject to 
a minimum scheme of twelve houses in sparsely- 
populated districts. While the full discounts 
applicable to goods purchased in the ordinary way 
do not apply to these special prices, they are 
still subject to a discount of 2} per cent. for 
cash. 

Tt seems clear, however, from the inquiries 
that in many quarters the existence of these 
special prices is bv no means sufficiently appre- 
ciated, and the Committee desire to draw the 
attention of local authorities and others interested 
to the matter in order that those who are carry- 
ing out housing schemes may secure the benefit of 
the lowest available prices. 
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Since the date of the report for July, 1925, the 
prices quoted for timber in the majority of dis- 
tricts have fallen, and lead, which had for some 
time continued to rise, now shows an almost 
general decline, the prices in some districts 
having fallen below those ruling in January, 1924. 
The report is signed by the fifteen members of 
the Committee, but three of them—Mr. A. V. 
Alexander, Mr. R. Coppock, and Mr. G. Hicks— 
make the following reservation : — 

‘““We have signed the Report, and agree that 
the investigation by the firm of accountants has 
not shown that any undue profit is being made 
as far as housing schemes are concerned by the 
members of the National Light Castings Asso- 
ciation, whose accounts have been investigated. 
The investigation, however, was limited to an 
examination of the costs and prices during the 
first half of 1925, and no examination was made 
of the costs or prices in 1924 or previously. Our 
view, however, is that this investigation is not 
of great value, and that a further inquiry should 
he made as to the efficiency of the industry, and 
as to the effect of the operations of the combine 
upon the costs to the consumer. For this pur- 
pose, extended powers are necessary, and we 
confirm the views expressed on May 29, 1924, that 
we find ourselves inadequately equipped to ascer- 
tain the facts in regard to the reasonableness of 
prices of building materials as affected by the 
operations of combines and associations.”’ 


Book Review. 


Lehrbuch der Eisenhuttenkunde. By Dr. Ing. 
e.h. Bernhard Osann. Vol. II. Published by 
Wilhelm Englemann, 22, Mittelstrasse, Leipzig. 
Price 32 gold marks. 

Unquestionably, Dr. Osann’s text-book on steel 
manufacture is excellent, but in common with the 
majority of such works, most sections seem 
divorced from works practice when examined by 
the expert in that particular line. For instance, 
in the section devoted to electric furnaces, refer- 
ence is made to furnaces which have only 
existed in the minds of the inventors and the files 
of the Patent Office, whilst others, which have 
achieved international reputation, are not men- 
tioned. The functions of a text-book, as we view 
them, are two-fold. Primarily, they are for the 
instruction of the student, and secondly, for re- 
ference by practical, technical and academic men, 
to sections of industry with which they are not 
too familiar. For example, a man who has spent 
his life-time on a blast-furnace plant may sud- 
denly be required to deal with a question respect- 
ing the manufacture of crucibles. Herein lies the 
main value of the text-book. 

The make-up of the book is quite conventional, 
that is, a start is made with a few basic industrial 
statistics, and then follows the Swedish forms of 
furnaces; the puddling process; the Bessemer— 
acid, basic and baby, the Siemens-Martin in all its 
aspects; crucible steel; electric steel: bar steel: 
forging; rolling, and the influence of the various 
elements on steel. The book is well illustrated by 
650 diagrams and photographs and 11 tables. A 
feature of the book is the very clear mathematical 
efficiency and other calculations. It contains 
nearly 900 pages, and is very well indexed. There 
are abundant references to German sources of in- 
formation, but very few to British, American and 
French technical works. 


German Ironfounders’ Association. 

Tue 56th annual general meeting of the 
Vereins Deutscher Eisengiessereien, Giessereiver- 
bands (German Tronfounders’ Association) will 
take place from August 25 to 27 in Berlin, at the 
house of the Vereins Deutscher Ingenieure, Fried- 
rich-Ebert Strasse. Three technical Papers are to 
be presented by Dr. Ing. Erbreich, Dr. Kiihnel 
and Dr. Lischka. 

In addition to a contract for 41 electric freight 
locomotives, a new order has been received by the 
Metropolitan Vickers Electric Company, Limited, of 
Trafford Park, Manchester, from the Great Indian 
Peninsula Railway for an_ electric passenger loco- 


motive of .2,260 h.p., capable of attaining a safe 
travelling speed of 85 miles per hour. 
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A New Mixing Apparatus for Moulding 


Sand 


A new apparatus (Fig. 1), known as the 
“Kirich’’ patent, has been described by 
H. Behrens in ‘“ Die Giesserei,’? No, 23, 1926, 
p. 413. It consists of the bottom plate T (Fig. 2) 
rotating around the vertical axis M and the 
runner K with two scrapers 1 and 2 moving 
around the axis W in the opposite direction. The 
table and the runner can be regulated to any ver- 
tical distance. The velocity of the mixing ploughs 
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A Projected Cast Iron Pipe Foundry. 


According to ‘f The Iron Age,’’ an effort is being 
made to reach a solution of the economic diffi- 
culties faced by the blast furnaces of Virginia, 
which affect also other furnaces along the Atlantic 
Seaboard. The Lavino Furnace Company, Bullitt 
Building, Philadelphia, owner of the Reussens blast 
furnace, Reussens, Va., is considering the building 
of a cast-iron pipe foundry adjacent to its furnace. 
No definite decision has been reached, but the com- 


Fie. 2. 


Fie. 1. 


Fie. 3. 


and the mill bottom is so chosen that the runner 
with the ploughs continually move over fresh parts 
of the bottom plate and work up the raw material 
so encountered. By the rotation of the bottom 
plate the circle E representing the relative path 
of the ploughs travels over the whole surface of 
the pan and at a complete rotation of the pan 
each of the ploughs makes curves similar to Fig. 3. 
It is to be seen that towards the edge of the pan 
the curves have a smoother shape, thus taking into 
account that most of the sand will meet here, even 
though at the start it has been distributed equally 
over the whole pan; here at the edge the main 
work is done. The sand on the bottom plate is 
continually moved, and between the pan and runner 
it is not only kneaded but also ground, which is 
of great importance for good mixing. Moreover, 
it is quite immaterial whether the sand :s dry or 
wet. On the bottom of the pan there is a dis- 
charging door. 


[British practice in general does not favour 
grinding.—Eprror. 


pany has received estimates on the cost of the 
work and may have an announcement to make 
soon. 

The Reussens furnace, which, like other Vir- 
ginia furnaces, has been operated intermittently 
during recent years, has a daily capacity of about 
175 tons of iron. It is the intention of the Lavino 
Furnace Company, if present plans go through, to 
build a pipe foundry that will use about 100 tons 
of iron a day, but there will be sufficient flexibility 
in the equipment to permit an increased operation 
so that the entire output of the blast furnace may 
eventually be used. The plan for the foundry con- 
templates the charging of cold pig-iron and scrap 
into the cupolas, but the company has given 
thought to the possibility of duplexing hot metal 
from the furnace by means of an electric furnace. 


Mr. Acuitte Brizon has been elected general secre- 
tary of the French Foundry Technical Association in 
place of Mr. Camille Didier, who has resigned. 


q 
| 
» 4 Na AT 
i) 
| 


Aucust 19, 1926. THE FOUNDRY 


TRADE JOURNAL. 155 


The Relations of the Mechanical Properties of Cast 


Iron to each other 


and to the Analysis. 


Dr. Th. Klingenstein, in a recent issue of 
‘Die Gliesserei,’”? outlines investigations in 
respect to the relations of the mechanical pro- 
perties of ordinary cast iron to its analysis. For 
this purpose 2,000 test results obtained in a 
foundry at Esslingen during the course of one 
year were evaluated by means of the rule of 
probabilities, and the results were checked by 
special experiments. The figures 1 to 7 show the 


bars which had been lightly machined. The bend 
of the curve at a C + Si content of about 5.4 
per cent. is caused by the gradual disappearance 
of the ferrite. Fig. 2 shows the same diagram 
compared with the test results of 20-mm. 
diameter bars. In proportion as the ferrite con- 
tent decreases the two curves approach to each 
other and finally coincide. Fig. 3 shows the 
relationship between the Brinell hardness number 
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Fic. 1.—TRANSVERSE TESTS ON 
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curves obtained by the 2,000 test results. The 
diameter of the test pieces was 30 mm. The com- 
position of the cast iron was within the following 
limits: Si, 1.2 to 3.2 per cent.; Mn, 0.6 to 0.8 
per cent.; P, 0.3 to 0.6 per cent.; S, 0.08 to 0.12 


and the transverse strength which is given by a 
definitely straight line. According to this curve 
the transverse strength is about one-fifth of the 
Brinell hardness; at higher values, well under- 
stood, the relation 1:5 changes in favour of 


per cent. As the iron was melted in the cupola higher transverse values. There is no doubt that 
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the total carbon content fluctuated as usual from 
3.0 to 3.5 per cent.; the contents of Mn, P, Ss 
were practically constant. 


Transverse Strength. 

As the transverse strength plays a great part 
in practice, it was taken as a basis of the curves. 
Fig. 1 shows its relation to the analysis so far 
as the C + Si content is concerned. The 
dotted curves represent the approximate limit. 
The single circles represent test bars in the as- 
cast condition, whilst the double ones refer to 


2.__INFLUENCE OF SECTION THICKNESS ON THE TRANSVERSE 


THE C + St Convent. 


with high-quality cast iron, the transverse 
strength of which exceeds 50 kg./mm.’, the ratio 
greatly decreases, resulting in a distinct bend of 
the curve to the right. 


Hardness. 


The relations of the hardness to the analysis 
are represented by a straight line (Fig. 4); here, 
too, a bend of the curve must be expected with 
high-quality cast iron (especially with a total 
carbon content of below 3.0 per cent.). 
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Tensile Strength. 

It is to be seen that the tensile strength 
curve (Fig. 5) bends at a considerably higher 
C + Si content than the curve of the transverse 
strength. This may be interpreted by the fact 
that the form and size of the graphite flakes 
have a greater influence on the tensile strength 
than on the transverse strength; when, therefore, 
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that the transverse strength, when having passed 
50 kg./mm.*, only slowly increases, whilst the 
tensile strength, on the contrary, is increasing 
continually. Fig. 6 shows the ratio between the 
Brinell nardness and the tensile strength, wherein 
it is seen that the ratio 1:8 given by Schuetz is 
only correct in the region of 25.0 to 30.0 kg. /mm.? 
tensile strength. 

The relations of the mechanical properties to 
each other can be fairly correctly deduced from 
the above curve. The thickness of wall has no 
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the distribution of the graphite becomes finer in 
proportion as the C + Si content falls, the tensile 
strength curve is sooner affected in that way 
than the transverse curve. It is generally sug- 
gested that the tensile strength corresponds to 
about the half value of the transverse strength. 


Fie. 5.—RELATIONSHIP OF St + C CONTENT TO THE 
TENSILE AND TRANSVERSE STRENGTH. 


influence as the relationships are not changed by 
it, under the conditions that the cooling rate is 
not purposely adjusted, as, for instance, in the 
Lanz process. But the case is very different with 
the relationship of the mechanical properties to 
the analysis; here the thickness of wall must be 
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In Fig. 5 the seale of the transverse curve has 
heen so chosen that transverse strength = 2 x ten- 
sile strength; according to this suggestion the two 
curves were forced to coincide. This only occurs 
to a certain degree in the range of 19.0 to 27.0 
kg./mm.’ tensile strength. The curves also show 


Fic. 6.—RELATIONSHIP BETWEEN BRINELL 
HARDNESS AND TENSILE STRENGTH. 


known, as is shown in Fig. 7, which represents 
the hardness curves of four different materials in 
relation to the thickness of wall. 

In order to check the curvessshown above and 
to examine the influence of machining on the 
strength properties the following experiments 
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were made. Of a large number of charges six 
test bars of 30.0-mm. diameter were always. cast 
at the same time. Of these bars always two were 
examined in the as-cast condition, two after the 
fins had been cut off, and two after having been 
machined all over. The resulting transverse 
figures are shown in Fig. 8 with reference to the 
curve of Fig. 1. It is demonstrated that the 
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Fic. 7.—Harpness Curves 1N RELATION TO 
Section THICKNESS. 


test bars machined all over show the least dis- 
parity; the case is entirely the reverse with the 
bars the fins of which were cut off. This method 
of preparing the test bars is therefore to be 
avoided at all events. 

The experiments in question 
transverse test, properly 


show that the 
made with test bars 
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Mysore Iron Works. 


As considerable aingyennaten exists in the public 
mind vanes the real position of the Mysore Iron- 
works, the Board of Management iave issued a special 
statement concerning the origin, present position and 
future prospects of the undertaking. 

The preliminary investigation in connection with this 
project was begun in 1915-16. After a thorough investi- 
gation by experts, both in and outside the State, the 
scheme was sanctioned by the Government of H.H. 
the Maharaja in 1917-18. Construction work was com- 
menced in 1918 with Messrs. Perin & Marshall, of New 
York, as consulting engineers. The works were 
expected to be ready for operation by the end of 1919, 
but for various reasons the construction stage was pro- 
longed for several years, till January, 1923, when 
the blast furnace was blown in and operations began 
for the first time. 

During the construction period, namely, 1918 to 1923, 
the estimated capital cost of the works went up from 
Rs.94 lakhs to Rs.211 lakhs (from £705, to 
£1,582,500). Large purchases during a period of high 
prices, besides delay in the completion of the plant and 
absence of close supervision by a centra] administrative 
and engineering agency, led to a very considerable 
excess over ‘the original estimates. Thus over- 
capitalisation is the main defect of the works at 
present. 

The operation of the works has been gradually 
improved and stabilised during the past three years. 
Since October, 1925, a special attempt has been made 
to cut down costs and reorganise the works. The out- 
put of pig-iron, which was about 30 tons per day 
during the first half-year of operation, has now risen 
to about 57 tons. Local Indian staff has been trained 
to do the work. The yearly manufacturing cost has 
been brought down from about Rs.19 lakhs (£142,500) 
in 1922 to Rs.13.5 lakhs (£101,250). For the past three 
months, in spite of prices having reached the lowest 
level known, the receipts for or the estimated value of 
the products manufactured practically balance the 
expenditure. Certain subsidiary industries have been 
started, such as a pipe foundry and an alcohol-refinin 
plant, which are now almost completed. These wil 
yield some additional revenue on their own account. 

The loss in actual operation in three years has been 
Rs.8.70 lakhs, and that due to the writing down of the 
stock on account of market prices Rs.5.16 lakhs, or 
Rs.13.86 lakhs (£103,950) in all. Much of the loss was 
mainly due to the phenomenal fall in the price of iron, 
a special disadvantage affecting the Mysore Works. 
The operation was started at a time when a trade 
depression of unprecedented intensity commenced. If 
the prices improve, or the exchange becomes more 
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separately cast, gives sufficiently fine figures for 
the purpose of works control, and that under 
certain vonditions the hardness test alone can be 
regarded as sufficient, at least for commercial 
castings. The mechanical properties are influ- 
enced, moreover, by the casting temperature and 
the condition of the mould (wet or dry); experi- 
ments in this respect are to be made. 


A Good Lacquer Varnish for metals may be ob- 
tained by mixing together turmeric and annatto 
with lac varnish. This may be mixed to any required 
depth of colour. 


favourable than has been the case in the past three 
years, or if the subsidiary industries begin to pay, the 
profits from the works will be appreciably increased. 

The management further point out that engineer- 
ing works of this size require time to develop. Usually 
they are not expected to pay the full dividend for eight 
or ten years after they are started. and many do not 
pay any dividend for a longer period. The works in 
other respects are shaping well and the future looks 
more hopeful, because till now prices have been 
falling and they have touched a level when no further 
fall is held to likely. Hitherto the value of stock 


had to be written down with declining prices, but this 
may not be necessary in future. A market for the pro- 
ducts has been developed. The entire output of pig- 
iron produced during the last half-year has been sold. 
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Annealed Centrifugally Cast Pipe. 


Mr. J. E. Hurst, in an article* published by 
The Iron Age, describes the production of 36-in. 
cast iron pipe by the Hurst Ball system of 
centrifugal casting, which has been operated by 
Centrifugal Castings, Limited, Kilmarnock, dur- 
ing the past four years on the production of cast- 
ings for piston ring drums and cylinder liners, is 
of particular interest. 

The special feature of this system of casting, 
says Mr. Hurst, is the production of castings 
directly grey and machinable without the neces- 
sity of annealing, and these features are protected 
by a series of patents. The pipes produced by the 
Centrifugal Castings Company’s machine are of a 
direct soft grey cast iron, identical with the 
thousands of smaller castings which have been 
commercially produced by this company for piston 
ring drums and similar purposes with a guaran- 
teed minimum machining speed of 60 ft. per min. 

The presence or absence of the hard, white 
chilled iron structure in cast iron. is due to the 
suppression of the characteristic phenomena ‘of 
cast iron—the formation of graphite. It is now 
well known to most metallurgists that the forma- 
tion of graphite in cast iron takes place after the 
final solidification of the iron at a temperature of 
as low as 50 deg. below this final solidification 

int. 

The extent of the graphite formation in a cast 
iron of any given composition depends upon the 
rate of cooling at these ranges of temperature in 
which the graphite commences to form. The rates 
of cooling at temperatures previous and subse- 
quent to these temperatures of the commencement 
of graphitisation are of practically no importance 
in determining the presence of the chilled struc- 
ture. On the one side of quick rate of cooling, 
cast iron is undoubtedly very sensitive to the 
effect of small changes in the rate of cooling from 
the point of view of the formation of graphite, 
and there is undoubtedly a critical rate of cooling 
above or below which graphite is or is not pro- 
duced in a cast iron of any given composition. 

Experiment has demonstrated in simple cylin- 
drical vastings of similar radial thicknesses that 
metal dies can be designed of such dimensions 
that the mean temperature attained by the die, 
or the surface temperature of the die and the 
temperature gradient across the radical thickness 
of the die, can be maintained within suitable 
limits when operating on the continuous produc- 
tion of such castings at economical rates of out- 
put. The suitable limits of temperature gradient 
and surface temperatures of these dies have been 
determined by practical experiment for the con- 
ditions of maintaining rates of cooling in the 
castings sufficient to prevent chill and at the same 
time to obviate the attainment of unduly steep 
temperature gradients across the dies under which 
the dies are caused to deteriorate rapidly and 
pinhole defects be produced in the castings. 
These conditions have been determined for both 
water-cooled and atmospherically cooled dies. 


Introducing the Metal. 

From the early days of centrifugal casting it 
has been recognised that in the production of long 
castings of even thickness, the introduction of the 
molten metal must be effectively controlled, It is 
apparent from, the early patents, and experiment 
confirms the fact, that the introduction of molten 
metal in a long flat continuous stream of 
approximately the same length of the casting is 
difficult to control from the point of view of the 
ultimate even thickness of the pipe. This is 
largely due to the rapid rate at which the metal 
solidifies. 

If the molten metal remained liquid for a con- 
siderable time, the distribution of the pressure, 
due to the centrifugal action thronghout the 
liquid metal, would ultimately result in the 
metal’s taking up a position in which all the 
forces are in equilibrium and a casting with a 
parallel bore and of even thickness would result. 
In practice, however, the molten metal solidifies 
so rapidly that, in long castings, there is rarely 
time for sufficient longitudinal movement of the 
metal in the liquid state to smooth out any irre- 


* Large Diameter Centrifugal Pipe, IRON AGRE. 
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gularities in the distribution of the metal surface 
of the die. 


These conditions have been met in various 
ingenious ways by different inventors. To quote 
two cases as illustrations, Joseph Whitley, in 
1884, when dealing with castings 9 ft. in length, 
utilised a troughlike pourer. This trough was 
equipped with a series of nozzles or ingates spaced 
at even distances, in this particular case 6 in. 
apart. A reciprocating motion of an amplitude 
of 3 in. was given to this trough while tilting. 
The effect of this is to introduce the molten metal 
on to the rotating mould surface in a series of 
continuous streams of narrow width. 


The continued reciprocating motion of these 
streams, applied to the rotating die, effectively 
distributes the metal in a number of spirally 
related sub-divisions according to the number of 
nozzles or ingates in the trough. Each sub- 
division consists of a series of interlacing spirals, 
the slight longitudinal movement of which was 
probably effective in bringing about an even dis- 
tribution of the molten metal. 


A further interesting device was adopted by 
Lane, 1891, in which the molten metal was intro- 
duced into the die in the form of a continuous 
stream of narrow width. A rotary movement was 
applied to the stream and at the same time the 
mould was continuously withdrawn over the 
rotating spout. The effect of this relative longi- 
tudinal movement between the mould and pourer 
spout is such that the stream of molten metal is 
continuously deposited over the whole of the sur- 
face of the rotating mould. 


The now well-known Delavaud system is 
apparently of a somewhat similar nature, but in 
this case the molten metal is admitted into the 
rotating die down a stationary pouring channel, 
equipped with a specially shaped nozzle or lip 
outlet. 


Helix Form of Trough Adopted. 

The Hurst-Ball type of pourer secures a some- 
what similar result in an entirely different man- 
ner. This pourer arrangement is a development 
of the tilting trough type of pourer which has 
heen used in many cases. These tilting troughs 
were equipped with a horizontal weir edge of 
approximately the length of the casting to be pro- 
duced. This type of trough was arranged to be 
tilted by partially rotating about its axis in such 
a manner that the metal was deposited on the 
surface of the rotating die in a continuous sheet 
of approximately equivalent length to that of the 
casting being produced. 


The original idea in the development of the 
Hurst-Ball pourer was to form this weir edge in 
a series of steps varving in height along the 
length of the trough. On partial rotation of this 
tilting trough, the molten metal first flows over 
the lowest edge and successively over the edges of 
higher levels as the rotation is continued until 
the whole of the metal is deposited over the sur- 
face of the die ia a continuous series of annular 
rings of a width depending upon the length of 
each ‘step like’’ weir edge. By allowing the 
molten metal to flow down this tilting trough ut 
a constant rate, the molten metal is deposited 
evenly over the whole surface of the rotating 
mould. The reduction in length of the step-like 
weir edges results in the production of a weir 
edge which is more or less a portion of a helix. 


It will be appreciated at once that the partial 
rotation, or the tilting, of this trough through 
the complete angle subtended at the axis of the 
pourer by the difference in level between the two 
ends of the weir edge will result in the continuous 
deposition of the molten metal in a complete 
series of annular rings of narrow width depending 
upon the velocity of the molten metal supplied. 
By supplying the molten metal at a constant 
quantity per unit time to the tilting trough, the 
production of a casting of even thickness and 
parallel bore is claimed. 


These are the two principal features of the 
Hurst-Ball system which has now been in effective 
operation over a period of four years on the pro- 
duction of many forms of centrifugal castings 
such as piston ring drums, cylinder liners, rolls 
and the like, and has now been adapted to pipes. 
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The Foundry Problem 
In 


erica. 


Wanted: More Shop Apprentices. 


Mr. L. A. Hartley, the Director of Education 
of the National Founders’ Association (America), 
writing in the ‘‘ Iron Age,’’ asserts that Ameri- 
ean manufacturers will enter the race for the 
returning world markets with four heavy handi- 
caps: (I) Higher standards of living; (II) a 
declining labour market due to restricted immi- 
gration; (IIT) a rapid increase in the death rate 
among skilled workers due to the fact that a 
majority of highly skilled workers in many of 
the industries are older men; and (IV) the 
reluctance of American youth to choose manual 
work in certain industries as a means toward a 
career. 

Europe has a much lower standard of living, an 
overflowing population combined with the possi- 
bility of the return of many of her former 
citizens who are now skilled workers in American 
industries, a constantly renewing skilled group 
which gives a fairly steady death rate for skilled 
workers, and a remarkable appreciation upon the 
part of her vouth of the opportunities in the 
trades. 

The American foundry industry employs 
approximately 80 per cent. foreign born and 20 
per cent, native born persons. An investigation 
of one year’s records of labour in more than five 
hundred foundries leads to the conclusion that 
the great majority of foundry workers skilled in 
all-round practices of the trade as well as the 

reat majority of foremen and supervisors are 
ound in the upper age group. Naturally there 
are many skilled workers and foremen in the 
middle age group and some even in the youngest 
classification, but the great majority are in the 
oldest group. 

The death curve for this industry is seen rising 
rapidly through the last 25 per cent. of the per- 
sonnel. The average age of the highly skilled 
group is 55 years, while the average age at death 
is 48. This means that the average age of this 
group i already seven years beyond the average 
death age of all white occupied males. No insur- 
ance company could be found which would be 
willing to insure such industries against the loss 
of skill and supervisory ability. 


Immediate Action Necessary. 

Of one thing we may be certain—if the 
thousands of employers of different grades of 
foresight and experience are suddenly faced with 
a declining labour market, many of them will 
follow the line of least resistance and begin to 
bid with one another for help. If this condition 
of industrial piracy is to be avoided, measures 
should be taken at once to systematically develop 
an interest in training upon the part of every 
emplover in America. 

Tf Europe can no longer be depended upon to 
contribute to our skilled group, and if. many of 
the skilled workers to-day are too old to he 
depended upon for any length of time, we must 
naturally turn for assistance to American youth. 

The minimum age at which an industry may 
desire to employ children, has a very important 
hearing on employee training. This is in part 
because of the emphasis given to the training of 
children in the continuation and trade school 
throughout the country. One of the greatest 
dangers confronting industry in the training of 
labour is from over-confidence in the present 
school training agencies. Only ‘hose industries 
capable of using young children can hope for direct 
benefit from much of the training carried forward 
in schools. Naturally there is an indirect benefit 
which should not be overlooked. This indirect 
benefit will come from the general improvement of 
the labour market. It should be borne in mind, 
however, that children who are completing their 
trade and continuation school courses and who 
possess less than the minimum physical and age 
qualifications required by many industries must 
find employmant in the lighter industries, at 
least until they are older and stronger. During 
the interval these children will not practise the 
trades for which they have been trained and will 
become familiar with the kind of employment into 
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which they went from school. The chance is good 
that they will be permanently lost to the trade 
they studied while in school. 


The Milwaukee System. 

The case of Milwaukee, Wis., is becoming 
known throughout the country. The manufactur- 
ing plants of that city united on a programme to 
interest young men in learning trades. When 
the movement was begun great difficulty was 
experienced in getting young men to accept 
employment in many shops. The managers of 
these plants went into joint executive session on 
this question exactly as they would have regard- 
ing a shortage of any common basic material. 
They considered the young men of their district 
as prospective customers and took account of 
what they had to sell to them. The first thing 
they decided was that they, the managers, had 
not been offering very much except jobs and 
wages. Those who paid higher wages had not 
fared very much better than those who paid a 
lower scale. The type of work seemed to make 
little difference. It finally was decided to offer a 
well-rounded course of training which would 
include enough instruction in the subjects closely 
related to the industrial jobs so that a young 
man could be fitted for advancement in his chosen 
occupation. In other words, Milwaukee employers 
said to the local youth, ‘‘ If you will come and 
work in our factories we -will give you oppor- 
tunity to learn the business—that is, we will give 
you a real education. If any particular factory 
does not have work of sufficient variety to give 
you all-round experience we will arrange for you 
to work a while in some other factory whose 
facilities supplement the one in which you are 
employed. In addition to giving you opportunity 
for all-round experience we will make it possible 
for you to study whatever mathematics, drawing 
or science you need to insure that you may even- 
tually learn the business from the ground up.” 

These conservative business men were careful 
about making too many promises. They did not 
say to these youths, ‘‘ We propose to train you 
to become foremen and eventually managers.” 
It was made quite clear to prospective appren- 
tices that the offer included only an opportunity 
to train their hands and minds and learn a useful 
trade. Every applicant has understood that 
advancement depends upon his own response to 
training, his individual ability and vacancies in 
the organisation. 

This the Milwaukee employers did and gradu- 
ally young men came into their industries. But 
this was not enough—the emplovers insisted that 
the parents or guardians should come. They 
came and were thoroughly convinced of the sound- 
ness of the plan. Only on this condition are 
young men employed to-day. 

After the applicant is employed he is put on 
probation for a period of from three to six 
months during which time each party may with- 
draw from this agreement. To-day many of the 
factories in Milwaukee have waiting lists of 
eligible young men who in the meantime are 
fitting themselves by study at odd times for their 
chosen trade. Considerable credit is given by 
Milwaukee employers to the public vocational 
schools as a means of stimulating interest in 
industrial jobs and for training in related subjects. 


An Ideal System. 

An indication of the success of Milwaukee’s 
training is seen in the record of one of its largest 
metal-working plants. Of the last 17 foremen 
engaged 15 were former apprentices in this plant. 
This factory with a production force of 4,200 men 
has gone outside its organisation once in ten 
years for a foreman. It has 339 apprentices and 
in addition makes a regular practice of upgrading 
wherever a worker manifests interest. 

This type of employee training is considered by 
some to be the ideal training system. Its parti- 
cular aim is the training of young men as regu- 
larly indentured apprentices ,in certain well- 
defined trades. The public vocational school in 


which some of the related instruction is given to 
apprentices is used also for all day trade and 
evening classes. 

This system is functioning well, but there is 
danger in continually holding up one particular 
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plan of training. Different conditions require 
different methods. Milwaukee, with its great 
vocational schools, its well-developed employers’ 
associations, its State apprentice law and favour- 
able community spirit, which to some extent may 
be said to be an inheritance, cannot be dupli- 
cated at once in some other community. Such a 
system is the result of slow growth and adaptation. 


In this connection it must be emphasised that 
any plan of employee training is finally dependent 
upon the interest of the supervisory group. There 
is only one kind of person who can comprehend 
industrial problems. This is the person who has 
had or is having industrial experience and who 
in addition is trained to understand the human 
factor and principles of industrial 
organisation. 

If there is reason for training youth in the 
practice of the operations of industry and for 
giving them instruction in the subjects closely 
related to these processes, there is certainly more 
reason for training those employees who are 
responsible not only for industrial processes but 
in large measure for industrial relations and for 
the understanding between the management and 
workers. This cannot be accomplished mere] 
through training in apprenticeships or Gavedh 
college courses for engineers. 


Some Definite Suggestions. 


The ‘following concrete suggestions are offered 
as a basis for discussion :— 

1. There should be a national department of 
training which would function for employers 
entirely apart from Federal departments but 
co-operating in specific projects with Federal and 
other agencies. 

The function of this department should be to 
stimulgte interest in employee training upon the 
part of national industrial organisations and 
individual plants and to assist, upon request, in 
the planning of training departments in _ these 
organisations and plants. 

2. Every manufacturers’ group and employers’ 
group should maintain an employee training com- 
mittee, the aims of which would be similar to 
those of the national department. 

3. This national department and the committees 
in these associations should form the nucleus of a 
National Industrial Training Association whose 
chief aim would be to promote training on the 
job beginning with the upgrading process. The 
secondary aim would be to co-operate with those 
public and private educational enterprises which 
could be helpful. 

4. Material on the subject of employee training 
should be prepared and made available to all 
industrial managers throughout the country. This 
should set forth the need in constantly revised 
data on the employee training situation and 
should include also definite suggestions on various 
methods of erecting systems of training on the 
basis of what may already be in existence in each 
centre. These plans should recognise the training 
needed both for mechanical skill and_ for 
supervision, 


5. A co-operative arrangement should be made 
with one or more of the great universities to 
carry on a comprehensive study of —o 
methods. The results of these researches shoul 
be published jin sections, the first to deal with 
methods which are adaptable to the average plant 
which at the present time must train its workers 
under average conditions. Later sections should 
cover specific fields in which the results of research, 
experiment and experience would be made broadly 
available. 


Rapid Method of Determining Silicon 
in Steel and Pig-Iron. 


In a recent issue of ‘ Die Giesserei’’ J. 
Verfuerth describes a new method by means of 
which it is possible to determine the silicon con- 
tent of steel and pig-iron in an hour. Accordin 
to the silicon content of the sample a quantity o 
from 0.5 to 3.0 g. is dissolved in 20 to 30 c.c. of 
bromine-hydrochloric acid by heating in a 600-c.c. 
beaker covered with a clock glass. The bromine- 
hydrochloric acid is made from 500 c.c. of hydro- 
chlorie acid (specific gravity 1.19), 500 c.c, of dis- 
tilled water, ‘and 100 c.c. of a saturated solution 
of bromine. 

Dissolving is very rapid, steel drillings being 
generally dissolved in three to five minutes, whilst 
pig-iron usually takes five to ten minutes. The 
solution is evaporated to dryness. This can be 
done at the edge of an electric heating plate with- 
out running the risk of spitting, as it is the case 
when aquia regia or nitric acid and potassium 
chlorate are used. The solution is quickly 
evaporated once only (fifteen to twenty minutes), 
and the mass is allowed to cool. After cooling, 
add 10 to 15 ¢.c. of hydrochloric acid (specific 
gravity 1.19), and heat until it is completely dis- 
solved. Then dilute with water, and filter, using 
ashless paper. The clock glass and the beaker are 
cleaned by a ‘‘ bobby ”’ (the silica residue adhering 
to the glass can very easily be removed), and the 
filter is washed out five to six times with dilute 
hydrochloric acid. The filter with the residue is 
burned off in a porcelain crucible to a constant 
weight. The resultant silica is snow-white and of 
a loose texture. It is unnecessary to evaporate the 
silica with hydrofluoric acid, for it was stated by 
comparing experiments that ‘the value thus 
obtained can be regarded as the exact silicon con- 
tent supposing the approximative limit to be 
+ 0.01 to 0.02 per cent. The loss of silica caused 
by the small traces retained in the wash water 
is compensated by the small content of impurities 
in the heated silica. In the case of cast iron the 
filter must be burnt in a platinum crucible and 
the heated silica evaporated with hydrofluoric 
acid; moreover, the silica content of the wash 
water must be examined, as generally a small 
quantity of the graphite is not destroyed by the 
bromine-hydrochloric acid, and may retain some 
traces of dissolved iron on the filter. But here, 
too, it is necessary to evaporate the wash water 
only once, as its silica content is only a small one. 
In the following table there are recorded some 
test results :— 


Quantity of 
Quantity of Quantity of SiO, re the Pyne 
SiO, (not SiO, (after filtrate after Total | te ee 
treated with being treated being treated re 
hydrofluoric with hydrofluoric | with hydrofluorie | 
acid), acid). acid. — 
accepted 
= Si. methods. 
gr. per cent. gr. per cent. gr. per cent. | per cent. | per cent. 
Series I. 
(Igr. of Basic Steel) 
Sample 1 ae ..| 0.0042 0.20 0.0040 0.188 0.0005 | 0.0235 0.21 0.21 
ee 2 - ‘ 0.0056 0.26 0.0052 0.245 0.0002 0.0034 0.26 0.25 
#. 3 0.0078 0.37 0.0075 0.353 0.0006 0.0282 0.38 0.38 
Series II. 
(Igr. of Basic Pig) 
Sample 1 as 0.0108 0.51 0.0104 0.49 0.0006 0.028 0.52 0.51 
Ms 2 0.0180 0.85 0.0174 0.82 0.0006 | 0.028 0.85 0.85 
Serres III. 
(Igr. of Cast Tron) 
Sample 1 | 0.075 3.53 0.0728 3.42 0.0010 0.047 3.47 3.47 
es 0.0941 4.42 0.0913 4.29 0.0013 0.061 4.35 | 4.35 
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The Examination and Analysis of Cupola Slag. 


By H. H. Shepherd. 


(Continued from page 142.) 


Determination of Ferrous Oxide. 


Solutions and Reagents Required.—Ammonium 
chloride powder ; 50 per cent. solution of NH,OH, 
2 per cent. solution of NH,OH, 

Procedure.—There now remains 200 c.c.s. of 
solution, which contains the iron, calcium, and 
magnesia, and is equivalent to a 0.40 gramme 
sample. Evaporate the solution to about 15 ¢.c.s., 
then dilute to about 150 c.c.s. with hot water; 
add two grams of ammonium chloride and stir 
until the salt is dissolved. Add NH,OH until the 
solution becomes alkaline, then add about 10 c.e.s. 
in excess, Heat and boil the solution for fifteen 
minutes, taking care to see that there still remains 
a moderate excess of ammonia. Allow the iron 
precipitate to settle, filter through a 15 cm. paper 
No. 40 type for quantitative work, receiving the 
filtrate in a 400 c.c. tall-form beaker. The filter 
paper and precipitate are washed three or four 
times with hot 2 per cent. NH,OH and twice with 
hot water; they are then transferred to a porce- 
lain crucible. They are dried and then ignited 
at moderate heat. To ensure that the residue is 
not converted into the magnetic oxide (Fe,0,), 
instead of ferric oxide (Fe,O,), it is necessary to 
exercise a little control over the time and tem- 
perature of ignition. Ignition for ten to fifteen 
minutes at a moderate red heat, say, 650 to 
700 deg. C., will give satisfactory results. After 
ignition, removal of the crucible from the muffle 
and allowing it to cool, reweigh the crucible or 
brush out the residue and weigh. 


Determination of Lime. 

Solutions and Reagents Required.—50 per cent. 
solution of HCl; methyl orange as_ indicator; 
50 per cent. NH,OH; 4 per cent. and a1 per cent. 
solution of ammonium oxalate; 50 per cent. and 
25 per cent. sulphuric acid: N/10 standard solu- 
tion of potassium permanganate. 

Procedure.—Boil the filtrate from the iron oxide 
precipitate until most of the excess ammonia has 
been driven off, add to the solution about six 
drops of methyl orange, and make it just acid 
with dilute HCl, then slightly alkaline with 
NH,OH.* The solution should now be diluted to 
about 250 c.c.s. with water. Heat to boiling, and 
whilst boiling add 30 ¢.c.s. of the 4 per cent. 
ammonium oxalate, stirring while making the addi- 
tion. Remove from the heat and add 20 c.c.s. of 
50 per cent. NH,OH; heat to, and digest at, just 
boiling point for thirty minutes. Allow the pre- 
cipitated calcium oxalate to settle for at least 
one hour. Decant the clear liquid off through a 
12.5 cm. “ ashless’’ filter paper, wash the pre- 
cipitate three times by decantation with 1 per 
cent. solution of ammonium oxalate, then transfer 
the precipitate to the filter, taking care to remove 
thoroughly all particles from the beaker by the 
aid of a “ bobby ” and a jet of the 1 per cent. 
ammonium oxalate. Wash -the filter and precipi- 
tate twice alternately with the 1 per cent, oxalate 
solution and water. Where high magnesium lime- 
stones are used in the practice, the calcium oxalate 
should be purified by reprecipitation; to do this 
dissolve the precipitate in 25 per cent. NHO,, 
dilute, add one gram of NH,Cl, make slightly 
alkaline with ammonia,* then proceed to precipi- 
tate the calcium as before. 

The estimation may now be finished either gravi- 
metrically or volumetrically, as one desires, or 
according to requirements or conditions. Where 
there are a number of estimations to be made and 
there is at hand, the assistance, then the volu- 
metric method will be found the most applicable 
and rapid; where assistance is limited and the 
analysis must be run in with other work, then 
the gravimetric method will no doubt be more 
suitable. 

Gravimetric Method for the Lime.—Transfer the 


* If at either of these stages a precipitate is noted, filter it off, 
wash it with 2% NH,OH, dry and ignite. It will consist chiefly 
of aluminium dioxide, contaminated with a little iron, excent 
for special purposes, when it would be necessary to purify it, 
treat it as alumina and add the result to the main result. 


filter paper containing the lime to a tarred porce- 
lain or platinum crucible; the latter is prefer- 
able, a non-tarred crucible is not recommended. 
Dry the filter and allow the paper to char to ash 
in front of the muffle, after which place the 
crucible in the muffle and heat strongly for thirty 
minutes, the temperature being not less than 
900 deg. C. Cool in a desiccator. Reweigh the 
crucible as quickly as possible, calcium oxide being 
very hygroscopic. 

Volumetric Method.—After washing the calcium 
oxalate precipitate, according to instructions 
given, pierce the filter paper and wash the pre- 
cipitate through into a 500 ¢.e.s. conical flask 


with hot water. Now wash the filter paper 
two or three times with warm 25 _ per 
cent. HJSO,, and finally twice with hot 


water. To the resulting solution add 25 c.c.s. 
of 50 per cent. H,SO, and warm the solution to 
aid solution of the precipitate, dilute to about 
700 c.c.s., then heat to 70 deg. C., and titrate 
with the deci-normal permanganate, agitating the 
solution meanwhile until a faint but permanent 
pink coloration is imparted to the solution, 
Where greater accuracy is required, correction 
should be made for any manganese associated 
with the lime; this applies to both methods of 
finish. Subtract 0.10 per cent. from each per 
cent. of lime found: for each of 1.0 per cent. of 
MnO (manganous oxide) found, this correction is 
sufficiently accurate for all practical purposes, 


Determination of Magnesia. 

The usual method for the estimation of mag- 
nesium is that of precipitation as magnesium pyro- 
phosphate; but attention is drawn to the extra 
care which is necessary to ensure accurate results. 
The procedure outlined in most text-books is that 
of direct precipitation, after boiling off excess 
NH,, of the magnesium by sodium or ammonium 
phosphate or microcosmic salt. This procedure 
gives sufficiently accurate results in the case of 
slags formed by the use of magnesium limestone 
as a flux; but where the magnesium carbonate 
present in the stone is known not to exceed 8.0 
per cent. or it is anticipated that the magnesia 
in the slag will not be more than 2.0 per cent., it 
is necessary to eliminate the excess of ammonium 
salts, as the presence of these tend to hinder 
the precipitation of the magnesium, before making 
the precipitation. The method to be described 
first is that which applies to the estimation of 
small amounts of magnesium. 

Solutions Required.—Concentrated HNO,; conc. 
HCl: 10 per cent. solution of microcosmic salt 
(sodium ammonium phosphate); 50 per cent. 
NH,OH: and a 2 per cent. of that reagent, 

Procedure.—To the filtrate from the lime add 
20 c.c.s. of conc. HNO,, then boil the solution to 
low bulk, and finally evaporate carefully to dry- 
ness; heat for a short time until all the volatile 
ammonium salts and ammonia are driven off. To 
the dried mass add 2 c.c.s. cone. HCl and 20 c.c.s. 
of water, or just enough to enable the salts to 
be taken into solution on boiling. When the solu- 
tion is boiling, add, drop by drop, 10 c.c.s. of 
the microcosmic salt solution, stirring constantly 
with a thin glass tube, sealed at one end, and 
rubbing the beaker sides with it. Remove the 
beaker from the source of heat; add cautiously 
50 per cent. NH,OH, until the solution is slightly 
alkaline; now add a quantity of the last reagent, 
equal approximately to one-third of the volume 
of the solution. Stir well as before for two or 
three minutes, then allow the solution to stand 
for at least four hours and preferably over-night. 

Filter the solution through an 11.0 em. ‘ ash- 
less”? filter paper of very close grain; clean the 
beaker of any adhering precipitate, and wash the 
filter and precipitate with 2 per cent. oxalate 
solution—about six washings will suffice. While 


this is proceeding, a platinum crucible should be 
strongly heated, cooled and weighed. Transfer 
the filter and contents to the crucible, place on 
the lid; dry the filter by placing the crucible in 
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front of the muffle; after it is dry and the paper 
is charred to ash, heat gently for about ten 
minutes, to drive off ammonium salts and fumes, 
then heat very strongly for a further fifteen to 
twenty minutes at high temperature. After 
ignition, the residue should be almost white, with 
only possibly least traces of grey colour. When 
the crucible is cool, reweigh. Weight of mag- 
nesium pyrophosphate (Mg,P,0,) minus weight of 
any found in the blank, 0.362 X 100 multiplied by 
36.2, and divided by 0.40, equals magnesia per- 
centage. 

Where a high magnesia content is anticipated 
the following procedure gives accurate results :— 
Boil the filtrate from the lime to about half bulk, 
make just acid, using HCl, with methyl orange as 
indicator. Now heat the solution to boiling and 
add, drop by drop, 25 c.c.s. of the 10 per cent. 
microcosmic salt solution, stirring the solution 
well whilst making the addition. The estimation 
is finished exactly as described in the previous 
method, with the exception, perhaps, that a little 
more attention is paid to the ignition of the pre- 
cipitate, to ensure obtaining a white residue. To 
ignite the precipitate and paper together results 
in a grey or even black residue, due to incorpora- 
tion of incompletely burned paper with the pyro- 
phosphate. By first drying the filter paper and 
contents in a hot-air oven, then placing the 
platinum crucible on a piece of dark-coloured and 
glazed paper and carefully detaching as much as 
possible of the precipitate from the filter paper, 
allowing it to fall into the crucible, carefully fold- 
ing the filter so that it may be easily held by 
crucible tongs, ignited, and the ash allowed to 
fall into the crucible, and finally brushing any 
particles of the burnt paper or precipitate into 
the crucible and then igniting the whole strongly, 
a pure white residue of magnesium pyrophosphate 
is obtained. 

Determination of Sulphur. 


Solutions and Reagents Required.—Sodium 

roxide; 50 per cent. and 2 per cent. solutions of 

Cl; and 10 per cent. solution of barium chloride. 

Procedure.—Intimately mix 1 gr. of the ground 
slag with 5 gr. of dry sodium peroxide, transfer 
to a strong sheet-iron crucible, having a lid. 
Cover the crucible with the lid to prevent spatter- 
ing during ignition, and heat gently over a 
Teclu or ‘‘ Meker ’’ pattern burner, gradually 
raising the heat as ignition proceeds, then heat 
at fusing temperature for about twenty minutes, 
occasionally stirring the molten mass by holding 
the crucible in the tongs and imparting a rotary 
motion to the crucible. Allow to cool; dissolve 
the fused mass in water in the manner previously 
described under the ‘‘ Determination of Silica.”’ 
Transfer the washings to a 400 c¢.c.s. beaker; 
remove any adhering particles by dilute HCl: 
finally wash the crucible and lid thoroughly, and 
collect the washings in the beaker. Add 15 c.c.s. 
of conc. HCl] to the solution and evaporate care- 
fully to complete dryness and heat for about thirty 
minutes, 

After allowing the beaker to cool, add 30 c.c.s. 
of 50 per cent. HCl and heat to boiling; boil until 
the salts are completely dissolved, dilute to about 
150 c.c.s. with hot water, bring to boiling, then 
allow the silica to settle. Filter off the silica and 
wash, exactly as described for the estimation of 
this compound, allowing the filtrate and washings 
to run into a 400 ¢.c.s. T.F. beaker. The filtrate 
which contains the sulphur should not be much 
more than 200 c.c.s. in volume; heat it to boiling 
and add 30 c.c.s. of the 10 per cent. barium 
chloride, stirring meanwhile. Keep the solution 
gently boiling for about fifteen minutes, then 
remove it from the heat and allow the barium 
sulphate to settle; for this purpose the solution 
should be allowed to stand at least two hours. 
The boiling of the solution for fifteen minutes 
after precipitation of the sulphur aids rapid and 
complete precipitation and settling of the sulphate ; 
it considerably shortens the time of standing 
necessary before filtering, so much so that for all 
practical purposes two hours is sufficient to yield 
aceurate results. Decant the clear liquid through 
an ‘‘ashless”’ filter paper, 11 cms., add abeut 


20 c.c.s. of hot 2 per cent. HCl to the precipitate 
in the beaker, and allow the precipitate to settle 
again, washing the filter meanwhile once with the 
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2 per cent. HCl. Decant again, and repeat the 
treatment again, and also the washing of the filter 
paper. Now transfer the precipitate to the filter, 
taking care to remove any traces of sulphate from 
the beaker sides, with the aid of a ‘‘ bobby ”’ and 
the very dilute HCl. Finally wash the filter and 
contents twice with 2 per cent, HCl and twice 
with hot water alternately, then twice with hot 
water. Transfer the filter to either a tarred or 
untarred porcelain crucible, dry, char off the 
paper, then ignite stiougly for about twenty 
minutes at full red heat. 

It is necessary to conduct a blank estimation on 
the sodium peroxide, and this is done by proceed- 
ing as for the sample of slag; it should be fused 
in an iron crucible and the residue extracted, and 
the same amounts of the various reagents added 
as in the case of the sample. 


Runners. 
By J. E. P. 


Undoubtedly many castings are ruined solely by 
the inattention paid to the runners. This would 
not be so common if moulders would only realise 
the cardinal fact that the liquid metal must pass 
through the runners, basin, down and gate before 
it enters the mould. Therefore it is quite obvious 
that should the runners be dirty the risk of having 
a dirty casting is very considerably enhanced. 
Should the runners be inadequate to pass the 
metal, or too large so as to prevent the metal 
being kept up in the basin, disaster may easily 
result. 

Yet should a casting turn out defective due to 
dirty runners the moulder expresses surprise and 
appears to be at a loss to account for this fault, 


and invariably puts the blame upon the furnace- 
man or the iron. It is not an easy matter for 
anyone to prove conclusively the real cause for 
such a defective casting and to obviate a recur- 
rence, because the runners (which were the cause 
of the trouble) were broken off and returned to 
the cupola stage long before the defect in the 
casting was discovered. 

There is perhaps no phase in founding at the 
present moment which requires closer attention 
and study as runners. 

It is almost impossible to lay down any hard 
and fast rule with regard to the definite size and 
shape of runners, but there is much that can be 
enunciated which, if acted upon, will definitely 
improve matters and result in better castings and 
less wastage. 


Down-Sticks. 

Invariably when the moulder is ready to put 
in the down-stick pattern just before running up 
the top part of the mould, he hunts round the 
foundry endeavouring to find something suitable. 
Ultimately he picks up a piece of old core-barrel 
or the end of an old broomstick and uses _ it. 
Generally such slipshod methods prove to be very 
unsatisfactory. Should the down-stick be too 
small the metal may solidify in it before the 
mould is filled—short run. If the stick is too large 
there is great risk of the pourer losing control 
of the liquid metal, and so dirt and slag may be 
taken into the mould with the metal. These ex- 
cessively large down-runners can he a very con- 
siderable loss when spread over the vear. 
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Referring to Fig. 1, it will readily be observed 
how much larger is A than B. Yet in some 
foundries the A runner is used for hundreds of 
moulds per day. It will be seen that the down- 
runner A is out of all proportion to the gate C, 
and therefore useless. By reducing the stick A 
to something like the dimension of B at least 
1 lb. of metal less is required. In many foundries 
this would involve a loss of 4 or 5 ewts, of metal 
per day, or, say, one ton per week, cr about 50 
tons per annum. Thus the net saving is of some 
moment: there is the saving of putting this extra 
metal in the cupola, the coke in melting, the 
melting loss, the wear and tear of the cupola 
lining, the extra handling of the liquid metal. 
Then in the end all this excess metal has to be 
returned to the cupola as scrap. 


Runner Basins. 

The runner basin also calls for more attention. 
It is lamentable to see the dirty slipshod manner 
in which these are made up. They are generally 
the last operations to be performed to the mould, 
and in consequence nearly always rushed. It is 
often the case that another moulder is called up 
at the last moment to make up the runner, as 
the metal is nearly ready. This man obviously 
knows far less of what is actually required than 
the moulder who made the mould. Runners 
from the basin to the gate should be considered 
and treated as part of the mould. Until this is 
realised wasters will continue to be made. 

It is of paramount importance in pouring to 
have a good, clean start. If the runner basin 
has not been made properly there is sure to be 
trouble of some sort; splashing of the liquid 
metal is one; metal pouring over the sides of the 
basin is another; difficulty in keeping the basin 
full is another, and so on. In each case there is 
the possibility of the men getting unduly excited 
and leaving the job or having their thoughts 
diverted from the main object, that of steadily 
filling the mould. 

Fig. 2 shows a poor method of making up a 
runner basin, as the slanting walls will not pre- 
vent the backlash of the metal rushing over. A 
much better way is shown in section at Fig. 7. 
This may well be designated the anti-splash 
runner. The well B can be filled by pouring 
metal in very slowly; then the full stream can be 
poured in without the least fear of splashing, 
and the walls as shaped will stop the backlash 
gushing over. Sometimes it is advisable to pour 
a little metal in the well from a small shank before 
teeming from the large crane ladle. This is a 
very reliable and safe method. Additionallv, it 
is wise to employ plugs in the case of large 
moulds. 


Runner Basin Plugs. 

The best-shaped plug is pear-shaped, as it is far 
easier to lift out of the liquid metal. This is 
shown in Fig. 3. The flat-rammer type (Fig. 4) 
is not recommended, as it is much more difficult 
to lift and often causes splashing. 

A very wasteful system prevails to-day in a 
large foundry making hundreds of moulds . er 
day. A piece of tin (A, Fig. 5) is placed over 
the down-runner larger than the outside dimen- 
sions of the runner box, and the runner basin 
placed upon this tin so that the tin forms the 
entire bottom of the basin. Of course, all that is 
required is a small piece large enough to cover 
the throat of the down-runner fastened down (to 
prevent: floating) with three sprigs. 

Shutter-Runners. 

Fig. 6 shows the shutter-runner, which is 
excellent for large moulds requiring a fair quan- 
tity of metal to be let in at the bottom of the 
mould before the major portion of the metal is 
introduced at the top. The advantage of this 
shutter-runner is that it allows the fresh, hot 
metal to travel round the top runner channel, 
whereas if plugs only were used the metal has a 
tendency to cool off round the plugs in the 
channel. Fig. 7 shows a section of the basin 


through A A. 

Fig. 8 is the shutter, which is made of cast 
jron with pips on one side or a very rough sur- 
face to ensure the loam adhering. These shutters 
should be carefully fitted in their positions so that 
no metal shall trickle past them while the bottom 
runners are operating. Hooks should be used to 
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lift these shutters and not bars, as there is always 
the danger of the shutter slipping off a bar and 
falling into the metal of the basin. It is essen- 
tial to have all men at their stations and all neces- 
sary tackle ready before pouring commences, as 
there have been some very nasty accidents and 
bad messes through not having everything ready 
to hand at the time of pouring. 

_ Figs. 9 and 10 show different methods of empty- 
ing the runner basin after the mould is poured. 

n cases of large work it is necessary to have 
the basin large enough to hold two or three tons 
of metal, and if this 1s allowed to solidify a great 
deal of unnecessary labour is required to break 
it up. In some cases this lump of metal has been 
dumped down in an out-of-the-way corner and 
there left for years, ultimately to he sold to the 
secrap-iron dealer. 

Fig. 9 shows a simple method of dealing with a 
large head of metal. The runner basin is so 
made that the bottom is on a level with the top 
of the riser, provision being made for the liquid 
metal to flow over the riser cup A, down a bank 
of sand into pig beds of such size as can readily 
and easily be handled. 

Fig. 10 illustrates another method, wherein an 
iron bar is rammed up in the sand of the basin 
A and about 2 in. from the surface of the well 
of the basin. After the mould is poured and a 
sufficient time allowed for the down-runner B to 
set the bar should be withdrawn, then a_ rod 
should be inserted, and the sand broken away 
and the metal in the basin tapped out and run 
into pigs. 

Of the two methods Fig. 9 is the better, 
as it is less dangerous with respect to the metal 
being tapped at A, Fig. 10, before the metal is 
set at B. In such a case the metal in the riser 
pice ae back and the pressure taken off the 
mould. 


Catalogue Received. 


Steels for General Purposes.—This is the title of 
an 86-page catalogue recently issued by Sir. 
W. G. Armstrong Y Thitworth & Company, Limited, 
of 8, Great George Street, London, S.W.1, and 
Openshaw, Manchester. Its reference number is 
344. The Brochure represents the best type of 
British publicity matter and the only criticism 
we have to make is the title, as it is insufficiently 
comprehensive. Some five pages are devoted to 
the iron foundry at the Openshaw Works. Surely 
a firm capable of making iron castings up to 
120 tons in weight should include this not incon- 
siderable item in the title of the book, which we 
suggest should be ‘Steels and Castings for 
General Purposes.’’ 

The layout of the brochure has been to com- 
mence with the laboratories and to follow up this 
with an exposé of the various tests used to ascer- 
tain the value of the steels manufactured, with 
the object of familiarising engineers with their 
importance. 

After come descriptions of the plant available 
at Openshaw for tackling the largest and most 
intricate problems in the working of steel. This 
is followed by a table of carbon and the nickel 
alloy steels. Whilst to Vibrac—a_ special steel 
manufactured by this concern—about a dozen 
pages are devoted outlining both its properties 
and performances. Some useful tips are given 
on page 44 as to the procedure to be adopted for 
case hardening, whilst the specifications and 
average tests of the various brands of steels which 
follow are of profound interest to engineers, 

The next section is devoted to steel and iron 
foundry, emphasis being given to stainless steel 
casting with which are associated 
strengths of from 45 to 50 tons per sq. in., a 
to 27 per cent. elongation and a 180 degs. 
unbroken bend test. 

Nickel steels, as they deserve, are given an 
important place in the brochure, the tests being 
attractively set out on coloured graphs. 

Stainless steel and rustless iron follow, and use- 
ful instructions for their working are incorporated. 
A short section is devoted to drop stampings, a 
subject really covered in a separate brochure 
(No. 281). Finally, a number of conversion 
tables are included. 


164 THE FOUNDRY TRADE JOURNAL. 


Bad Castings and Furnace Scrap. 


By H. H. Hopkins. 


It takes a very little investigation to convince 
one that a greater number of American merchant 
furnaces are using varying quantities of scrap 
in their mixtures; a little further investigation 
will Lring out the fact that most of them are 
trying to conceal this practice from the trade. 
All of which brings up the question whether the 
use of pig-iron, made partly with scrap, results 
in defective castings. While the question cannot 
be answered definitely, nor can very much accu- 
rate data be adduced, some practical results may 
be noted and some errors in reasoning pointed 
out. 


Scrap and Oxides. 


The element that gets the blame for all of the 
trouble is oxygen. One eminent authority on 
foundry practice is quoted as saying that the use 
of scrap makes for poorer quality pig-iron, since 
lime takes out only sulphur and does not disturb 
oxidation. Others, not so noted, maintain that 
the use of scrap introduces oxides into the furnace. 

While it is conceivable that limestone may 
play some part in the deoxidation of the raw 
materials used in the blast furnace, it is extremely 
unlikely. The carbon of the coke in the form of 
carbon monoxide and also as solid carbon is the 
great reducing agent of the blast furnace. It 
may not be amiss to call attention to the well- 
known fact that lime is not a complete desul- 
phuriser—some sulphur always remains in the 
iron, though it may be reduced to a negligible 
amount. Furthermore, too much lime may bring 
about an opposite condition in the furnace, the 
sulphur becoming so high as to render the iron 
unfit for use. 


Those who maintain that the scrap contains 
oxides seem to overlook the fact that iron ores 
are essentially oxides of iron. There is no 
apparent reason for assuming that the deoxidising 
reaction is selective—taking oxygen from some 
materials and not from others. Many kinds and 
types of ore—hard and soft, coarse and fine, from 
different ranges and localities—are used together 
in the Lurden, and so long as the furnace can be 
kept hot and working smoothly these have no 
injurious effect on the pig-iron producer. 

A short time ago the writer was privileged to 
follow up a case where defective castings were 
being made in the foundry. The casting in ques- 
tion consisted of a heavy section below a much 
lighter one, the risers coming off the lighter 
section. When the castings were machined, holes 
were sometimes found in the heavy section, and 
these rendered the casting unfit fer use. As this 
meant great loss, the manager of the foundry 
called in an expert, and, after looking the prac- 
tice over, his verdict was ‘dirty iron.” The 
foundry superintendent, a man of long practical 
experience, disagreed, stating that in his opinion 
the defect was due to shrinkage. It was then 
suggested that the method of moulding be 
changed, so that some of the risers would come 
off the heavy section at the points where the 
defects usually occurred. This suggestion was 
never followed out. In the meantime, rival sales- 
men were busy with their propaganda, claiming 
that the trouble was due to the pig-iron, which 
was made partly from scrap. The iron was 
changed, and the trouble righted itself. 

This looked like a clear case against scrap, so 
an effort was made to secure some further evidence 
that might throw more light on the question. 
It was recalled that a casting had been sent to 
a furnace company some twelve or fifteen years 
ago, and a complaint of a very similar nature 
had been made. The casting was a hub, and 
shrinkage had developed in the heavy section. 
When it was machined, holes were found on the 
machined surface and the casting condemned. 
This particular casting was kept in the laboratory 
for several years, and the writer’s attention had 
heen called to it by the chemist, who also pointed 
out the defects. Since the iron in this casting 
had been made years before anyone had thought : 
of using scrap, obviously the blame cannot be 
placed there. 
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Scrap Not Troublesome. 


Next, the manager of a company which had 
used scrap in its furnace mixtures was interviewed, 
and his co-operation secured. The records of the 
company for a period of fifteen months were 
carefully gone over, and only one complaint that 
could in any way be attributed to the use of scrap 
was found. A malleable melter had complained 
that the pig-iron contained chromium, which was 
without doubt derived from the scrap; but since 
the melter had continued to use the iron without 
further complaint, it was presumed that his 
troubles had righted themselves. This furnace 
company numbered among its customers some of 
the largest foundries in the country, and it was 
at once noted that: no complaint had ever come 
from these. If they have any troubles, their 
careful supervision at all stages of the process 
probably rights the difficulty before any consider- 
able number of defective castings are produced. 
In fact, these companies seem to buy on price and 
analysis only—paying no attention to brands, 
location, or furnace companies. 

From the foregoing one may conclude that the 
evils attributed to the use of scrap are probably 
over-rated. Its use is an economic necessity, and 
foundries must alter their practice—if that be 
required—so that sound castings can be produced 
from pig-iron so made, 

Oxygen may be, and undoubtedly is, present in 
all pig-iron, but until better methods of deter- 
mining this element chemically are found its true 
amount can never be determined with any great 
accuracy. 

Scrap, like the hard iron ores that are difficult 
to reduce, melts low in the furnace, and quite a 
few makers of excellent foundry iron have long 
made it a practice to carry some such ores in 
their burdens, in the belief that they add to the 
strength and quality of the iron. The late J. E. 
Johnson, Jun., held this opinion, and cited at 
least one example to prove his contention. 

Tron made when a blast furnace is ‘‘ in trouble” 
and working badly is almost sure to make trouble 
when re-melted; but if the furnace can be kept 
working smoothly and regularly, the iron will 
be good regardless of the kind of raw materials 
charged. Of course, the use of alloy steel scrap 
in great quantities might introduce metals that 
would be injurious to the iron, without disturb- 
ing the working of the furnace, but such scrap 
rarely makes its appearance at the blast furnace. 
—‘‘ Iron Age.” 


The Determination of Graphite in 
Cast Iron by Weighing the Residue. 


In ‘ Die Giesserei,’? No. 24, 1926 (June 12), 
&. Briesewitz describes a method of determining 
the graphite content of cast iron. For the filtra- 
tion there are used glass filter crucibles (produced 
by Schott, Jena), which are not injured by small 
quantities of hydrofluoric acid. The inorganic 
components of the graphite, of course, are not con- 
sidered by this method, but the quantities of them 
are very small; they do not exceed 0.02 per cent. 
in 3 gr. of raw material. The method is performed 
in the following manner:—3 gr. of drillings are 
carefully dissolved in 60 ce. of nitric acid (specific 
gravity 1.2) and heated to about 90 deg. C. After 
fifteen minutes there are added 2 cc. of hydro- 
fluoric acid. The solution is kept at this tem- 
perature for about forty-five minutes, then boiled 
for two minutes, diluted with 250 cc. of water 
and allowed to settle. The solution is then 
filtered through the glass filter crucible. The 
graphite is washed out with hot water three times, 
hot 5 per cent. caustic potash twice, hot water 
twice, hot hydrochloric acid (1:3) twice, hot water 
three times, dried at. 200 deg. C. for thirty minutes 
and then weighed. The filtration and the wash- 
ing require about five minutes. The crucible is 
cleaned with hot water by a policeman. The 
values from this method differ from that of the 
combustion method by 0.02 to 0.04 per cent. on an 
average. The former method gives the higher 
values, which, multiplied with the factor 0.985, 
yield satisfactory results. 


‘ 
— 
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Organising Pattern-Shop Work. 


By James Epear. 


It has been said that the mobility of labour in 
the pattern shop is so important as to be almost 
of a necessity. Efficiency certainly depends very 
largely on a proper distribution of work, and 
especially is this the case in shops where the work 
is varied both in size and design, an important 
factor also being the considerable difference in 
skill of the men. In small shops where the fore- 
man may have to do bench work the men and 
apprentices may be allowed to set out their own 
work, but it is often advantageous for the foreman 
to do most of the setting down. Independent of 
all consideration of the individual skill of the men, 
planning methods should be adopted, and these 
depend naturally upon such factors as whether 
the foreman is a whole-time supervisor or not, 
whether there are charge-hands in the shop, and 
also due consideration must be taken of the size 
of the shop and whether the work is for repetition 
castings. 

One advantage of the foreman in small and 
medium-sized shops setting down work on the shop 
drawing boards, is that he can watch it more 
carefully during construction and his time is saved 
when measuring up. A question of importance is 
as to whether it is profitable to divide pattern 
shops into what are virtually different departments 
for various classes ef work. In the writer’s 
opinion it is more satisfactory for work to be 
distributed generally as the drawings come down 
from the drawing office, although something is to 
be said for the practice, which is quite common 
in some marine shops, of giving each charge-hand 
a system; he then works through all the pipes 
and valves that comprise the system, particulars 
of which are supplied on drawings and sheets, the 
advantage of this being that if any modification 
of a casting is found necessary, depending modi- 
fications on the same system are not overlooked, 
thus a modification of the design of a valve may 
mean altering one or more pipes in a pipe range. 
There is no reason, however, why the man, who 
must have a knowledge of the component parts 
of an engine, should not be able to construct all 
the large parts equally well, and_ therefore, 
although a foreman may prefer a certain charge- 
hand for a specific type of pattern, it may be 
cylinders or bedplates, he should vary this 
procedure occasionally. 


Making Large Work. 


In shops where very large work is undertaken, 
it is not uncommon for charge-hands to retain 
their squads for successive jobs; thus, as one 
pattern is being finished, the men are transferred 
by the charge-hand to a new pattern which has 
been set down. It is claimed that one advantage 
of this method is that the various squads in a 
shop become properly balanced, each squad of—it 
may be ten or a dozen men—having two or three 
outstanding craftsmen who are capable of reliev- 
ing the charge-hand of some of the responsibility. 
It will be readily agreed that carrying through 
the construction of a large pattern is more difficult 
than organising a small pattern shop, and a simple 
error may necessitate the whole of the work having 
to be reconstructed. In some shops it is customary 
for the charge-hand to send his men to the fore- 
man when he finishes a pattern, retaining perhaps 
one or two permanently with him. There is, with 
large patterns, much foundry work necessary, and 
this work often devolves on the second man of 
the squad, as the charge-hand may be too busy 
to leave the pattern shop to level up a job in the 
foundry pit or to explain a set of intricate cores. 
The second man of the squad may also assist in 
setting out work and be in every way an under- 
study of the charge-hand and able to take complete 
control, if necessary. 


Marking Off the Timber. 


Much skill can be displayed in the marking-off 
of timber for large work: even for small jobs 
indeed, the foreman should insist on all the timber 
being set out before the work is started. In some 
shops where leading hands set out the work and 
assemble the various parts as they are constructed, 
it is the practice, before men are drafted on to a 


‘required cut to almost exact sizes. 
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job, to have every piece of timber that will be 
This demands 
considerable skill and ability in being able to 
visualise every part of the constructional work in 
advance. It is an economical method, however, 
because ordinarily when each man cuts timber for 
his particular part of a job, many short ends are 
thrown away that could be utilised for other 
purposes. Another advantage of the method is 
that for medium-sized work on which only one 
or two men may be employed, they are forced to 
concentrate on the job and the timber lost on 
repeated visits to a timber shed is obviated. It 
may be admitted, of course, that there are excep- 
tional classes of work when it is nearly secon 
to gauge to a nearness the timber that will be 
required, but in most cases, unless for parts that 
have to be shaped geometrically, it is advisable 
to cut the timber before actual construction com- 
mences. It is not surprising that in a department 
where every job necessitates real craftsmanship 
there should be specialists for various classes of 
work. There is, for instance, propeller work. 
Unless for very small propellers it is not usual to 
make full patterns nowadays, or even patterns 
of a single blade. They are usually swept up in 
loam and better and even cheaper results are 
obtained in this way. It is difficult to obtain a 
true screw from a delicate plate pattern which is 
rammed in sand, no matter how well-seasoned is 
the timber of which it is made, or how good is 
the workmanship: hence, the chief reason for 
making propellers in loam. The foreman pattern- 
maker has, invariably, difficulty in selecting a 
man for propeller work, because it can only be 
well done by one who has a good knowledge of 
geometrical principles. In small marine shops it 
is sometimes the practice for one man to under- 
take all gearing and propeller work, and if this 
man is of the right type he will devise many 
labour-saving devices, and interference by the 
foreman will very seldom be necessary. With pro- 
peller work the moulder has to he guided by the 
pattern-maker and works to his instructions from 
the time the first board is fastened to the spindle, 
until the copes are lowered and the loam is ready 
for the metal. With regard to wheel work, a very 
large proportion of tooth wheels are still cast. At 
one time many pattern-makers could have made 
either worm, bevel or spur gearing, and some had 
a considerable knowledge of the _ theoretical 
principles involved, but it is becoming increasingly 
difficult for a foreman to get work satisfactorily 
executed. It is scarcely possible to spread this 
work indiscriminately through a pattern shop, 
because unless a man is kept in steadv practice 
he loses time in recollecting methods and does not 
work as confidently 


Loam Board Pattern-Making. 

Another very specialised class of work is the 
construction of boards for loam moulding. It is 
rather surprising that so few men in the average 
pattern shop are able to make the necessary 
sweeping boards for even a simple loam job. In 
some cases the work is reserved for one or two 
men, but in other shops the foreman supplies the 
experience and distributes the work. The objec- 
tion to the latter method is that it takes the fore- 
man’s attention from other work. The loam 
pattern-maker has to be in attendance on the 
moulder, and there are allowances to be arranged 
for which can only be understood by a man who 
has acquired experience. Therefore it is probably 
best in the average shop to reserve this class of 
work for certain men. 


Drawing Boards. 


Too much care cannot be bestowed on drawing 
boards. In every pattern shop there is a supply 
of drawing boards stocked of sizes suitable for 
different classes of work. Sometimes very large 
work can be laid out on the floor of the shop and 
the job built on top of the drawing, such as in 
the case of large steel castings for ship construc- 
tion work. For engine work of all kinds and for 
machine work generally drawing boards ought to 
be used with full-sized drawings set out on them, 
as they can be sent to the foundry and are invalu- 
able to the moulder when setting corés. It is wise 


to allocate a certain corner for drawing boards, 
and it is extremely wasteful to allow them to be 
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left about the shop where they may be sawn up 
for odd purposes. Drawing boards can be too 
large for convenient handling and, in the writer’s 
opinion, hinged boards should be more generally 
used than at present. A form of drawing board 
adopted by some shops is that made of three-ply 
timber, and it is very satisfactory, because for 
one thing it is light, it neither swells nor shrinks, 
hence the drawing remains accurate. The dis- 
advantage is that if a ply-wood drawing board 
is allowed to lie in an open foundry yard, or is 
placed alongside a drying stove, it is spoilt. 
Work is often set out in pattern shops when it 
is unnecessary. In giving out work it is good 
policy for the foreman to indicate whether or not 
a full-sized drawing must be made. It is, for 
instance, nearly always a waste of time to set out 
loam work. If a few boards are necessary and 
many small parts, such as ribs and bosses, have 
to be measured into position in the sand, a draw- 
ing may be advisable, but for the majority of 
work the drawing on the sweeping board is all 
that is needed. The moulder, in many cases, can 
understand the job from the boards better than 
he can from a drawing, and as the pattern-maker 
has to number the work on the boards before 
cutting to shape, to set it out previously is a 
waste of time. After a charge-hand has set out 


a large pattern and got the men started, there. 


are usually some development jobs for him to do 
in the intervals hetween giving out work. It is 
possible to develop nearly all irregular shapes. 
Sometimes the difficulty of cutting irregular shapes 
is surmounted by fitting blocks of timber into 
sprecee thus not only wasting labour but timber. 
n nearly all cases it is possible and practical to 
draw the exact fitting lines, and the foreman 
pattern-maker should see that this is done. 


“Floor ” Drawing Boards. 


There are some patterns that cannot be set down 
conveniently on a drawing board, but must be 
drawn on the floor. Several views may be drawn 
on the floor, and this may be used for adjusting 
the work which is built on top of the drawing. 
It is impractical to construct a drawing board 
large enough to take the necessary views of, say, 
a large turbine casing or a bedplate. One reason 
is that too much floor space would be taken up. 
It has become customary, therefore, to draw a 
front elevation first, then to draw a plan end 
elevation and sections on top of it. A very good 
practice adopted by some shops is to use different 
colours for each view. 

Almost as important as the drawing boards, 
when constructing large work, are length rods. 
These, like drawing boards, should never be de- 
stroved before all machining operations have been 
performed on the castings, and also, as in the case 
of drawing boards, they ought to be kept in a 
special place, as they are costly to replace. It is 
a simple matter to plane out old lines and re-use 
the rods over and over again. Length rods ought 
to be about 2 ins. square, and lengths, widths and 
heights should be marked on different sides. The 
length rod is the pattern-maker’s gauge for the 
job, and to set out a drawing first and then make 
a length rod is obviously absurd. If the length 
rod is carefully marked, the main construction 
of the pattern cannot be wrong, and foremen 
ought to measure before any timber is cut. Not 
only is it of value for final checking, but it is. 
of great usefulness when reassembling the pattern 
in the foundry, and the moulder also finds it 
invaluable at times. The most important sizes 
should be marked on the rods, the extra lengths 
necessary for contraction and machining allow- 
ances being considered, and all the main centres 
should be transferred from the length rod to the 


drawing board. 
Small Work. 


The organisation in a shop where small patterns 
are made, such as those in’ internal combustion 
engines, is rather different from shops where pat- 
terns for iron and steel castings of many. tons 
weight are made. 

In what may be termed small workshops it is 
seldom that more than two or three men are 
employed on any piece of work, and the majority 
of the men in the shop work single-handed. There 
may be room on a motor-car cylinder for several 
men. This experience has shown that it is not 
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good policy to crowd men on to small jobs, because 
when several men are working together on a very 
small job, instead of progress being expedited it 
is more often hindered and costs are increased. 
Many small simple patterns can be made from a 
drawing or blue print without being set down at 
all, and, in the case of others, it is sufficient to 
set down one, usually the front elevation. In the 
case of a complicated pattern several views may 
be necessary, and they are drawn in correct rela- 
tion to each other. There is not the same need 
to develop shapes when fitting small bosses and 
ribs as when fitting large branches on, say, a 
heavy bedplate or cylinder. A final word with 
regard to the mating of men on large work. While 
it is generally agreed that it is foolish to crowd 
small jobs, it is surely as unwise to make one man 
struggle with a heavy piece of work, and it is 
a recognised fact that the labour charges when 
men construct a medium-sized pattern are often 
smaller than when only one man is employed on it. 


Accidents in Industry. 


In a Paper on this subject, before Section J 
(Psychology) of the British Association, at Oxford, 
on Friday, August 6, Mr. A. STEPHENSON 
(National Institute of Industrial Psychology) dis- 
cussed methods which have been previously adopted 
in the investigation of accident frequency in in- 
dustry, and compared present results with some 
of those previously obtained. The first attempts 
made to prevent accidents, he said, consisted of 
the installation of mechanical safeguards. To-day 
it was estimated that about one-third of indus- 
trial accidents were attributable to machinery, 
and not more than one-third of these machinery 
accidents were due to the absence of guards. 
One could not, however, belittle the success 
of mechanical safeguards, though they must 
treat the possibility of all machinery being fool- 
proof solely as a very desirable ideal to be at- 
tained in the as yet long-distant industrial mil- 
lenium. The United States Federal Board for 
Vocational Education showed in Bulletin No. 47 
that one of the big steel corporations reduced its 
accidents by 80 per cent. in about twelve years 
on a personnel of 10,000. Another, with 2,500 em- 
ployees, had in three years reduced its lost-time 
accidents from 769 to 124, a reduction of 84 per 
cent.—a reduction in the percentage incidence 
from 30.8 per cent, to 5 per cent. of the personnel 
sustaining accidents. Another estimated that in 
twelve years it had saved over 23,000 workmen, 
representing 10 per cent. of its entire personnel, 
from death or serious injury. 

The most interesting sidelight, however, was the 
statement that only one-third of the reductions 
had been effected by mechanical safeguards or 
equipment. In the industries doing the most 
efficient safety work, two-thirds had been accom- 
plished through organisation and education. 

Discussing the effect of artificial illumination 
upon accident frequency, Mr. Stephenson gave 
figures to show the difference between the number 
of accidents recorded from 3.30 to 6 p.m. in the 
winter and summer quarters. They indicated that 
there was a tendency for accidents to increase 
slightly during the hour when artificial illumina- 
tion was first in use. Then came a period of ap- 
parent adaptation, during which the accident fre- 
quency decreased, which was succeeded in the last 
half hour by an increase of 140 per cent. in the 
frequency in the winter quarters as compared 
with the summer quarters. 

As to the effects of accidents, and the future 
lines of approaching the subject of accident pre- 
vention, the speaker said that Mr. James J. Davis 
(United States Secretary of Labour) had said that 
the fatal industrial accidents in the United States 
probably exceeded 23,000 per annum, and non- 
fatal accidents 2} millions; it was estimated that 
they involved a loss of 227,169,970 days’ labour. 
Mr. Davis was advised by experts that 85 per 
cent. of these accidents were preventable, and he 
had called a conference to discuss the matter. 


Tuer Manitoba Steel Foundry, Selkirk, Winnipeg, 
Canada, which was recently burnt down, is being 
rebuilt. 
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Scabs : Their Cause and Remedy. 


By H. S. Newron. 


After a considerable time of practical experi- 
ence, the author proposes to outline a method 
which will minimise, if not altogether eliminate, 
bad castings through scabs. A scab on a living 
body is the aftermath of a sore or bad place, and 
while it lasts it is a detriment. to the body. It is 
the bursting of the skin; the blood corpuscles are 
attacked by a féreign body, which causes the skin 
to have a bad and unsightly appearance, as well as 
stopping the body from functioning. 

Theoretically, the same procedure applies to a 
casting; a body which is not wanted in the mould 
(and which cannot be prevented from getting 
there) must be provided with an egress for escape. 
Failing sufficient means for this gas—the foreign 
body referred to—something has to make room for 
it, and as the sand mould is the most pliant body 
concerned, it follows that it must shift to make 
room fer the gas. 

The result of this shifting of the sand is the 
formation of a scab. Since the sand has been 
parted from the mould and is unable to get away 
it involves that not only the casting is bad where 
the mould has been displaced, but a bad place is 
formed, usually immediately opposite where the 
displacement takes place, owing to the sand 
remaining suspended by the metal. 

When a mould is closed for casting, it is obvious 
that air will be imprisoned. As is generally known, 
the carbon contained in the skin of the molten 
metal undergoes more or less complete oxidation 
in contact with air with the formation of CO or 
CO,, but as the amount of air is limited it will be 
mainly the former, as is evidenced by the blue 
flame which appears at the outlets provided on the 
mould. If, therefore, the escape of this gas is 
not sufficiently rapid, the result is that the 
pressure is too great for the sand mould. 

The mould itself, if rammed properly, will ex- 
pand, helping to reduce the pressure, but every 
method should be employed to facilitate the escape 
of the CO. If tne ramming is too hard, the tex- 
ture of the sand is very close, and rather than give 
it will break away, causing the scab to form. The 
peg-rammer should in all cases be kept away from 
the pattern as far as practicable, and the vent 
wire should be used freely. This method, as will 
be seen, allows for all the actions concerned in the 
casting, and if carried out as prescribed, will 
greatly reduce scrapping of castings through 
scabbing. It is also advisable where possible to 
have a riser on the casting, for, as well as acting 
as feeder to the casting, it will greatly aid the 
escape of gases, 

The question arises as to why it is that a vertical 
face is more susceptible to scabbing than a hori- 
zontal face; for example, a bed plate and the like 
would scab more than the outer face of a pulley, 
cylinder or pedestal—in fact, it will no doubt be 
noticed that it is a rare occurrence (providing the 
average care is taken with the ramming) that a 
horizontal face ever shows signs of scabbing. A 
careful study of these differences has satisfied the 
author that this action is due to the gases being 
forced from the mould in a very similar manner 
to that of water in a whirl, and that the gases 
make their escape at that point of the mould where 
the sand is of more open texture, 

For vertical faces, the face ramming must be 
very consistent, and not be rammed harder in some 
places than others, as every time sand is put in 
the box and rammed, layers are formed. These 
layers are usually practically parallel to the face 
of the vertical mould, and should they not be 
uniformly pliable, or should the gases be able to 
escape more freely from one place than another, 
it is obvious that a greater strain which the mould 
cannot stand is put on it where the gases are held 
back through the close texture of the sand due to 
the ramming. These layers of sand are at right- 
angles with the face of the mould in the case of 
horizontal faces, and the pressure of gas on the 
mould is in the outward direction. By this action 
the pressure of gas is reduced on the face of the 
mould which is horizontal, and the face is not put 
under such great strain as in the case of vertical 
faces. 
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Scabbing on Brass Castings. 

Moulds for brass castings need the same care 
exercised in the ramming up as in all moulds. The 
mould must be uniformly rammed so as to allow 
for the regular egress of gases. 

This zine vapour is caused through the zinc 
being of a much lower melting-point than the 
copper, and actually at the melting-point of copper 
the zine is considerably over its’ boiling-point, 
which gives rise to the vapours. This is a very 
noticeable point during the casting operation of 
brass, and an observer will have noticed these 
vapours issuing from the sides and vent holes of 
all moulds that are being cast with brass. It is 
also evident where a riser is employed. 

Gun-metal is also very susceptible to scabbing, 
and although there is an appreciable reduction of 
zinc in this metal, there is sufficient to create a 
vapour. A vapour is also produced by the tin. 
These vapours cause strain on the mould, and since 
they cannot be prevented it is essential that an 
egress be provided for them whereby they may 
make their escape. 

In the case of phosphor bronze there is a smaller 
quantity of vapour, but still pressure is exerted. 
These vapours and gases exert a strain which, 
unless the mould is sufficiently pliable and vented, 
it must collapse under the strain where the vapours 
and gases are in any way impeded. When phos- 
phor bronze bushes are being made there is a 
wastage of nearly 50 per cent. bad castings through 
scabs. 

Instead of using plumbago as a deterrent, car- 
bon formed by the condensation of resin should be 
used, and the plumbago be mixed with the sand for 
the cores, the moulds being dried. Though this 
metal is very fluid, and though the pressure exerted 
on the mould and cores is high through the gases 
and vapours, it has additional strain through the 
metal being of a very turbulent nature. 

Another very important feature in the casting 
operation is that the runners must be kept full, 
otherwise air will be sucked in with the metal, and 
in the case of the non-ferrous metals, oxide will 
be formed, making the castings what is generally 
termed “ fluffy.” 

Dealing with cores, the same method should be 
employed in the ramming, keeping as far as 
possible from the face of the core box, and the 
vent wires should be used freely. In most cases 
the core is dried, which makes it of a more open 
texture; in consequence, gases will be absorbed by 
the core, aad where possible a large vent should 
he put through the centre of the core, and when in 
position, carried right through to the top of the 
mould. The gases should be immediately lighted 
when they are seen to be issuing from the vents 
and sides of the box during the pouring operation ; 
this helps the escape of the gases. If the core 
should be very large, charcoal should be put in 
the centre of the core, this being a good absorber 
of gases and much lighter than coke. 

In conclusion, the author insists that if the 
mould could be a vacuum, and if the metal 
could be poured into it from an air chamber, then 
seabbing would never occur. As this is not prac- 
ticable, he hopes his remarks will prove as bene- 
ficial to those who observe them as they have to 
himself, 

[It is always interesting to read the views of a 
practical man, but in this case they require more 
co-ordination than the author’s treatment has 
given. We think the author’s conception of the 
carbon in the molten cast iron being burnt to CO 
hecause of the limited amount of air available is 
metallurgically unsound. The carbon monoxide 
seen burning at vent holes and joints is most prob- 
ably due to the burning of the plumbago, coal dust, 
hblacking, and other ingredients added to either 
the backing or facing sand or mould surface. We 
suggest to the author that he should make a series 
of synthetic-sand moulds, using pure white silica 
sand and pure china clay, and allowing no matter 
at all which contains carbon to be present. He 
would then be able to state definitely whether 
molten cast iron did evolve any appreciable 
amount of CO, and would be able to give the 
industry his views on scabbing, eliminating 


entirely the question of carbonaceous matter con- 
tained in or on the actual mould itself.—Ep.] 
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German Silver Castings. 


By Cevstan.”’ 


Although much of the nickel-silver used is pro- 
duced in the form of sheets and wires, a large 
proportion of it is cast, especially articles which 
are intended to acquire a high polish and resist- 
ance to certain corrosive influences. Nickel-silver 
castings have not been in demand to the extent 
they might have been on account of the high price 
of nickel and the disappointing results sometimes 
experienced through lack of practical knowledge. 

This copper-nickel-zine alloy, originally called 
German silver, is cast with different proportions of 
the various constituents according to its numerous 
commercial requirements. For engineering pur- 
poses such as small screws, bolts, small mechanical 
parts, mathematical instruments, etc., 30 per cent. 
zine, with 6 to 12 per cent. nickel and the rest 
copper, are most commonly employed, In the case ot 
castings for high pressure fittings, more nickel and 
less zine are used; the alloy consisting of about 70 
per cent. copper, 10 per cent. zinc,-and 20 per cent. 
nickel, producing strong and homogeneous castings. 
For domestic purposes alloys containing 60 to 55 
per cent. copper, 20 to 25 per cent. zinc, and 20 
per cent. nickel are generally adopted. 

Melting is conducted under different conditions, 
the electric furnace having, amongst other advan- 
tages, the capacity to raise heat without trouble. 
The tilting open-flame oil-furnace proves successful 
for castings which do not demand other than a low 
percentage of zinc. Then, again, a gas furnace is 
satisfactory, but is not so commonly used as a 
forced draught coke-fired furnace, which seems to 
be more generally appreciated. 

The modus operandum of producing nickel silver 
castings, using the last-mentioned furnace, is as 
follows. Whatever the composition of the material 
used, packing of the crucible requires to be pro- 
perly conducted. When a sufficient quantity of 
nickel scrap is available, proportioning the material 
is all that is required. In packing the crucible 
approximately 20 lbs. of copper scrap is placed in 
the bottom, followed by the nickel scrap on top. 
Copper and nickel are soluble in each other in all 
proportions, but a piece of brass is_ inserted 
amongst the copper in order to facilitate the melt- 
ing of the latter, and thereby absorb the nickel 
more readily. Copper and scrap are again added, 
with the remainder of the nickel on top. A layer 
of charcoal completes the packing of the lower half 
of the crucible. It is essential that the whole of 
the nickel is introduced into the lower portion of 
the pot in order to ensure it being subjected to the 
greatest heat. The upper part is packed with 
brass, copper or scrap, and covered with a second 
layer of charcoal, abundance of the latter being 
kept at hand. The metal will adjust itself with its 
own weight by gentle tapping, hence stirring should 
be avoided in the earlier stages of melting. 

As a high temperature is required for melting 
this alloy, under no condition should the fire be 
allowed to diminish during melting. Small addi- 
tions of fresh coke should be made at intervals 
in such a manner as will prevent the entrance of 
cold air to the furnace. On the metal becoming 
liquid the zine may be added. As zine in copper 
alloys volatilises very readily, it should not be 
introduced until a few moments before pouring, 
otherwise the resultant nickel will not be of the 
expected composition and great loss in melting 
will be unavoidable. The most appropriate time 
for adding the zine may be ascertained by insert- 
ing an iron rod into the molten fluid, and if none 
of the metal sticks to the iron bar the zinc may 
safely be added. The molten metal should be 
stirred up and kept at a high temperature after 
introduction of the zinc. To prevent volatilisa- 
tion, when the latter is added, covering of the 
surface of the liquid with charcoal is recom- 
mended. Just previous to pouring, lead is added 
when the metal should be again stirred. In about 
from 2} to 3 hours, counting from the time of 
commencing the heat, the metal should be ready 
for pouring, using a forced draught coke-fired 
furnace. 


Pouring. 
Pouring is a most important matter, since care- 
lessness such as the interruption, from any cause, 


AucusT 19, 1926. 


in the flow of molten metal, or not pouring 
steadily or hard enough will noticeably effect the 
resultant castings. Nickel silver requires greater 
pressure during pouring than other non-ferrous 
alloys. Pouring should be conducted in such a 
manner as will expose the minimum surface of the 
liquid to the atmosphere, thereby preventing 
rapid oxidation, which would otherwise occur, 
followed inevitably by blowholes, bubbles, etc. 
Arrangements should be in operation, whereby 
nothing permits the untimely solidification of the 
liquid in the mould before pouring is completed. 

Inattention to venting is responsible for 
numerous worthless castings. German silvers do 
not require such thorough venting as steel does, 
the temperature of the latter being higher than 
for nickel silver, nevertheless venting is neces- 
sary in order to release any gases formed with all 
possible speed. German silver moulds do not re- 
quire to be rammed so hard as brass moulds. 

Sand. 

The texture of the moulding sand used is another 
matter of importance. For nickel-silver castings a 
moderately close material is necessary to ensure 
a clean skin, and to prevent the penetration of 
the sand by the metal. It should be refractory, 
and at the same time porous, since the success of 
the castings depends, to a large extent, on the 
porosity of the sand. The latter should also be 
of such a character that its removal from cast- 
ings is easily accomplished. Different views are 
held with regard to the cause of certain sands 
being more adhesive than others. The nature of 
the sand is not considered altogether responsible 
for this inconvenience, since much depends on the 
condition of the metal owing to the oxide which 
forms during melting or pouring. When the sur- 
face of the metal keeps clean a different wetting 
effect is produced than that displayed when the 
metal exhibits a ‘‘ dirty ”’ oxide. If the sand is 
wet throughout defective nickel-silver castings are 
inevitable, since this class of-alloy is peculiarly 
sensitive, and will not ‘lay ”’ against it. On the 
other hand if the sand is too dry, or if it 
‘‘washes,”’ dirty castings will result. Wetness 
of the sand during cooling is often the determin- 
ing factor as regards successful castings or the 
reverse. This condition of the sand is considered 
to arise from some change in the metal, or more 
likely some change in the distribution of the 
clayey constituents of the sand, 

When cores are used it is essential that they 
should be thoroughly dried, since wet cores have 
the same effect as wet sand on the metal cast- 
ings. The core used should be such as will give 
weight to the metal on contraction. 

Numerous methods have been adopted of recent 
years which facilitate the production of sound 
non-ferrous castings. Amongst these attention 
may be drawn to the ‘ deflector,’ consisting of a 
hanging bucket, which receives the molten metal, 
distributing it through the moulds, thus ensuring 
uniform distribution. In some foundries extra 
large gates are employed to ensure a surplus of 
molten metal being available to ‘‘ feed ’’ as long 
as the casting draws from it. (Inattention to this 
matter results in ‘‘ pipes’’ or other imperfec- 
tions.) Then, again, there are ‘‘ runners up,” 
** dozzles,’’ heads and other appliances which re- 
duce the risk of producing worthless or faulty 
castings to the minimum. 

‘ Freakishness ”’ of the alloy has too often been 
the excuse for unsuccessful results. Modern 
methods have proved that when the requisite con- 
stituents are properly mixed, melted and poured 
German silver castings require no greater atten- 
tion, in order to secure satisfactory results, than 
brass, only the manipulation necessary for the 
former is, of course, different. 


MEEHANITE metal, a special cast-iron developed by 
the Ross Mehan Foundries, of Chattanooga, Tenn., 
is to be manufactured in a new foundry to be known 
as the Nourse-Culey Meehanite Company, South Mil- 
waukee, Wis., U.S.A. 

Tur Vancouver Engineering Works, Vancouver, 
Canada, which possesses steel, jron and brass foun- 
dries, has recently effected a reorganisation. Mr. E. 
Davies is chairman and general manager, whilst his 
colleagues are to be Messrs. H. H. McDougall, W. 
Martin Griffin, and M. H. Leggatt. 
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tion of Buildings, or Forges, Furnaces 
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the Design & for means High Efficiency, 
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— Fan Makers 


have an experience covering hundreds of different industries and hundreds of different 
uses, and they can furnish a Sirocco Fan for every purpose for which a fan can be employed. 


Solve ycur fan problems by using the Sircoco Service. 
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Trade Talk. 


Henry Pets, 40, Great Marlborough Street, London, 
W.1, have removed to 32/38, Ganaburgh Street, 
London, N.W.1. 

THe Lioyp HELLENIC NAVIGATION ComPANY have 
ordered 18 vessels of from 3,000 to 6,000 tons from 
Vickers, Limited. 

Tue Stream Firtincs Company, Limitep, West 
Drayton, will in future be known as the Drayton 
Regulator and Instrument Company, Limited. 

Tue Panrec Sreetworks of Baldwins, Limited, 
were re-started on Monday, 1,000 men being em- 
ployed. Supplies of Continental fuel have been 
secured. 

Swan. Hunter & WicHam Ricnarpson, LruiTep, 
of Walker-on-Tyne, have booked an order for a vessel 
and machinery for the British India Steam Navigation 
Company. 

Tuos. W. Warp, Lrurrep, of Sheffield, have erected 
machinery showrooms at their Silvertown Works, 
which will be under the management of Mr. R. P. 
Keyworth. 

Dorman, Lona & Company, LimiTep, intend tem- 

rarily restarting their | ‘Tronworks, which 

ave beer, closed since the coal stoppage affected 
supplies of material. 

IN CONNECTION with the temporary closing of the 
Southern Foundries, we are now informed that these 
works are again in full swing, having secured the 
necessary raw materials to resume six days a week. 

Parsons Marine Stream Tursine Company, Lrmirep, 
of Wallsend-on-Tyne, have secured an order for 
machinery for two Canadian Pacific vessels, to be 
built by Sir W. G. Armstrong, Whitworth & Com- 
pany, at Walker. 

Avions MicHEet of Billancourt, Paris, have 
received an order for their all-metal monoplanes from 
the French Government. The machines are similar 
to those being built by Messrs. Vickers at Weybridge 
for a foreign Government. 

THE PARTNERSHIP heretofore existing between Mr 
D. Owen, Sen., and Mr. D. Owen, Jun., iron founders, 
Lansdowne Road Foundry, Monton, Lancashire, under 
the firm of Daniel Owen & Sons, has been dissolved 
by the death of Daniel Owen, Jun. 


SPEAKING IN NewcastLe recently, Mr. Summers 
Hunter, managing director of the North-Eastern 
Marine Engineering Company, Limited, Wallsend, said 
upwards of 20 of the North Country shipyards were 
closed at present, and he believed many would never 
reopen. 

WITH A LARGE NUMBER of the steelworks closed down 
as a result of the miners’ strike, it is gratifying ‘o 
learn that both the Tredegar and Newport works of 
The Whitehead Iron and Steel Company, Limited, are 
in full operation. The combined outputs of these two 
works during July has created a new record, all pre- 
vious monthly outputs being beaten. 

A wnuMBER of the most up-to-date and powerful 
motor liners built in Great Britain have been fitted 
with Sharples oil purifiers, manufactured by Super- 
Centrifugal Engineers, Limited, Aldwych House, 
London, W.C.2. Amongst recent orders are equip- 
ment for the motor liners ‘‘ Asturias,’’ ‘“‘ Alcantara,” 
** Carnarvon Castle,” Accra,” ** Apapa,”’ 
Cheshire ’’ and ‘‘ Shropshire.” 

ARRANGEMENTS are progressing for holding a Civic 
Week in Manchester from October 3 to 9. The co- 
operation of the principal institutions in the city is 
assured, and the public will be afforded unusual 
privileges. Rd. Johnson, Clapham & Morris, Limited, 
have agreed to their new premises in Trafford Park 
being visited by the public, and they will also be 
included in the pageant of industries. ° 

Tue Inpian Rattway Department have placed 
orders with the Vulcan Foundry, Limited, of Newton- 
le-Willows, for 73 broad-gauge locomotives; and with 
Nasmith, Wilson & Company, Limited, of Patricroft 
Foundry, Manchester, for 20 new standard-type loco- 
motives, required for the metre-gauge railways of 
India. In addition to the foregoing, a contract for 
ten eight-wheeled coupled bogie locomotives, required 
for the Assam-Bengal Railway, has also just recently 
been awarded to the Vulcan Foundry, Limited, 
according to ‘‘ Modern Transport.” 

Tue Gas Licut anp Coke Company have placed an 
order with the Woodall-Duckham Vertical Retort and 
Oven Construction Company (1920), Limited, for four 
waste-heat boilers to work in conjunction with hori- 
zontal retorts in two of the retort houses at the Beckton 
Gasworks. These waste-heat boilers will have a total 
gross steam-raising capacity of over 52,000 Ibs. of steam 
per hour at 160 lbs. per sq. in. and 200 deg. F. added 
superheat. The installation is complete with all neces- 
sary equipment, including feed-water heaters, feed- 
water pumps, turbo-driven fans and superheaters. 


Tue Soxpo tinning and soldering compound, which 
has been placed on the market by the Soldo Com- 
any, Sicilian House, Southampton Row, London, 
W.C.1, has been very favourably reported upon by 
the National Physical Laboratory. Soldo, which is 
non-acid, consists of a powder containing a combina- 
tion of fluxes and metal. All metals, except alumi- 
nium and low-grade cast iron, whether rusty, cor- 
roded, greasy, painted or enamelled, with no previous 
preparation beyond the application of heat and 
Soldo, can be permanently and effectively tinned. 
The inter-penetration obtained by using Soldo is 
considerably greater than that obtained by any other 
method, and Soldo is hence invaluable in the tinning 
and re-tinning of bearings and in all cases where 
stress takes place. Many metals and alloys hitherto 
difficult or impossible to effectively tin—e.g., man- 
ganin, high-tensile nickel chrome steel, chrome steel, 
blue planished steel, Swedish blue steel, galvanised 
iron (clean or rusty), cast iron, ete.—can be quickly 
and permanently tinned by this invention. Many 
of the large engineering concerns, such as the Royal 
Arsenal, Leeds Forge Company, Limited, Pulsometer 
Engineering Company, Limited, Harland & Wolff, 
Limited, Cambridge Instrument| Company, T. Isler 
& Company, Limited, etc., are users of this material. 


Personal. 


Mr. W. West, metallurgist to the Leyland Motors, 
Limited, who recently underwent a surgical operation, 
is returning to business in the course of a few days. 

Mr. H. E. Harris, general manager of the Bowes- 
field Steel Works, Stockton, has been the recipient of 
a presentation from the men in recognition of the 
strenuous and successful efforts made by the directors 
and general manager to keep the men employed during 
the past years of unprecedented depression. 

Mr. T. R. Exxrn will be succeeded in the office of 
Master Cutler by Mr. David Flather, who for the past 
twelve months has filled the office of Senior Warden. 
Mr. David Flather is a member of a family which 
has been associated with the industries of Sheffield 
for many years. He is head of the firm of W. T. 
Flather, Limited, of the Standard Steel Works, 
Tinsley. 

Will. 


Grecson, J., of Great Harwood, Lanes., 
and of Gregson & Company, ventilating 


New Companies. 


Bach & Company, Limited.—Capital £30,000 in £1 
shares. Brassfounders. Directors: W. B. Bach, 
Beverley, 51, Oxford Road, Moseley, Birmingham, T. 
Madeley, 261, Grove Lane, Handsworth, Birmingham ; 
and C. H. Bach. 

Billetop & Gilpin, Limited.—Capital £2.000 in £1 
shares. Engineers. Directors: C. T. Billetop, 8, 
Barkby Road, Syston, Leicestershire; and E. Gilpin, 
9, Barkby Road, Syston, Leicestershire. 

Clarkson Thimble Tube Boiler Company, Limited, 
4 and 5, Queen Anne’s Chambers, Westminster, S.W.1. 
—Capital £50,000 in £1 shares (25,000 ordinary and 
25,000 75 per cent. participating preferred). Directors: 
T. Clarkson, 9, Gipsy Hill, S.E.19; and H. J. Foun- 
tain, 64, Addison Way, N.W.11. 

Henry Boucher, Limited, Jubilee Works, Bishops- 
gate, Birmingham.—Capital £2,500 in £1 shares. 
Brassfounders. Directors: T. E. Hall and H. L. 
Hall. 

Lokris Nickel Company, Limited.—Capital £770,000 
in 725,000 £1 participating preferred shares and 900,000 
1s. deferred shares, to acquire the Lokris Nickel Mines 
in Greece. Solicitors: Holmes, Sons & Pott, Capel 
House, New Broad Street, E.C. 

Warrington Light Castings Company, Limited.— 
Capital £5,000, to acquire the business of manufac- . 
turers of light castings now carried on by J. Fair- 
clough, O. Altman, A. Melton, J. Whittaker, A. E. 
Boyes and S. Brookes at Turner Street, Warrington, 
as the Warrington Light Castings Company. 

W. Hy. Sheldon, Limited, 27, Augusta Street, 
Birmingham.—Capital £8,000 in £1 shares. Rolled 
metal manufacturers. 


Obituary. 


Mr. E. B. Puiruies, senior partner of the firm of 
pace ge Phillips & Company, Limited, died recently, 
age 

Mr. T. R. Smrruson, of Westfield, Newbold Road, 
Chesterfield, for nine years assistant secretary of the 
Staveley Coal and Tron Company, Limited, died 
recently, after a brief illness, at the age of 50. 


_ 
= 
7 


Aucust 19, 1926. THE FOUNDRY TRADE JOURNAL. 17 


Telegrams: ““ THROWER, GLASGOW.” Telephone: 5909 CENTRAL. 


Head Office: 60, St. ENOCH SQUARE, GLASGOW. 


OUR 


BRASS RECOVERY 
MACHINES 


are the last word in the 
Treatment of Brass Foundry 


ASHES AND SKIMMINGS. 


If you don’t want to lose 
what your Competitor is 
saving, you must write to us 
about it now. 


METAL RECOVERY MACHINE . 
WITH MAGNETIC SEPARATOR. We are at your Service. 


FOUNDRY BLACKINGS 


Coal Dust, OF ALL KINDS 
Charcoal, 
Plumbago, and FOR 
Black Lead 
STEEL & IRON 
and all Foundry 


Requisites. FOU NDERS 


Telegraphic Address: 


“Walkers, Rotherham.” P LUMBAGO 


Our Specialite is Studying Special Requirements. 


KINDLY HAND US YOUR ENQ’JIRIES. 
Established 1831. 


| ISAAC & ISRAEL WALKER “nis” ROTHERHAM. | 


Contractors to the War Office and Admiraltu. 
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IRON AND STEEL MARKETS. 
Pig-Iron. 


MIDDLESBROUGH.— Although signs are apparent 
that the termination of the long drawn-out industrial 
struggle is now within the realms of probability, the 
effect upon the iron trade in general, so far, has been 
of negative importance, conditions being, it is feared, 
without much hope of improvement until blast-furnace 
production is again restored to normal. On Tees-side 
markets remain stagnant, the very restricted quantity 
of Cleveland foundry pig now available having reached 
the vanishing point, and the supplies at disposal neces- 
sarily command actually famine prices. Buyers may, 
and do, complain, but makers retort that fuel costs 
are prohibitive, and the final argument, of course. is 
that they can get what they ask. Thus, No. 3 Cleve- 
land G.M.B. still stands at 90s. per ton, No. 1 foundry 
at 92s. 6d. per ton, No. 4 foundry at 89s., and No. 4 
forge at 88s. 6d. These prices represent a rise of 20s. 
per ton on the pre-strike figure. 

On the East Coast, hematite production is now 
confined to two furnaces in Blast, one of which is 
shortly to reyert to the output of foundry iron, while 
stocks in makers yards are rapidly being cleared. 
Usually, a good deal of hematite is sold to special 
analysis, but buyers who are too insistent upon suc 
points nowadays may find their wants unfulfilled. 
Prices quoted vary to some extent, but, generally, 81s. 
may be regarded as the market rate for mixed numbers, 
and it is understood that a little has been sold for 
shipment at that figure. On the North-West Coast, 
Bessemer mixed numbers are quoted at £4 4s. per 
ton, c.i.f. Welsh ports; £4 7s. 6d. per ton delivered 
at Glasgow ; £4 11s. 6d. per ton delivered at Sheffield ; 
and £4 17s. 6d. to £5 per ton delivered at Birmingham. 

LANCASHIRE.—In this, as in other districts, the 

scarcity of pig-iron supplies becomes weekly more 
acute and with the exception of a few odd parcels of 
Cleveland and Scottish brands consumers find it diffi- 
cult to meet the situation. Prices have consequently 
stiffened, Scottish and Middlesbrough irons having 
advanced to about 5s. per ton higher at round 
107s. 6d. per ton, compared with 100s. to 102s. 6d. 
per ton at the time of the last report. 
_ THE MIDLANDS.—No improvement can be reported 
in foundry pig market in this area, the amount of 
Shropshire iron now available being limited. while 
prompt supplies of Tees-side No. 3 command up to 
106s. per ton, delivered local, with No. 1 3s. per ton 
extra. 

SCOTLAND.—The general quotation for No. 3 
Scotch foundry iron now is 87s. 6d. at furnaces, but 
business is only being done in small lots. This suits 
both buyers and sellers, as consumers are not wishful 
to make substantial contracts, and the makers, on the 
other hand, are desirous of rationing out their iron in 
small quantities to ensure an equitable distribution 
amongst regular users of their brands. 


F inished Iron. 


Production in most branches employed in the finisk- 
ing department remains practically at a standstill, and 
in South Staffordshire many of the works are standing 
idle until the resumption of fuel supplies. Stocks in 
warehouses are also on the point of exhaustion. and 
can only be replenished with foreign material. There 
has been a fair amount of business in nut and bolt iron 
given to the Continental works from the Black Countrv. 
and the present price for No. 3 grade is about £6 5s. 
per ton delivered: this shows an increase of a few 


shillings per ton over the price obtaining a few days 
azo. 


Steel. 


Never very active at this period of the year, business 
in the steel markets is quieter than has been recorded 
for some time, while the cessation of home production 
has greatly increased the competition from our Con- 
tinental rivals. Stocks of acid and basic billets are 
being whittled down to very meagre proportions. So 
attenuated is the supply of steel that no further rails 
and similar heavy materials for railways can be pro- 
duced until the open-hearth furnaces are again in 
operation. Not much crucible steel is being melted, 
but supplies of tool steel are causing no great difficulty 
at present. There is no material change in the market 
situation, makers of tinplates experiencing some diffi- 
culty in disposing of their output at the figures they 
are asking, namely. 24s. to 25s. for spot delivery, as 
of course, no buyer will pay such high prices unless 
he is absolutely compelled to do so. 
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Scrap. 


With the exception of an occasional inquiry for 
heavy material for foundry purposes, business in the 
various markets for scrap metal is practically idle. 
In Scotland, however, foundries are still in the market 
jor heavy machinery and heavy ordinary cast-iron 
scrap in pieces not exceeding 1 cwt.; consequently 
prices have been maintained, and it is now a little 
difficult to obtain further supplies even at the prices 
offered, i.c., 75s. per ton and 70s. per ton respectively. 


Metals. 


Copper.—Fluctuations in values of this metal of 
late have been confined within narrow compass, while, 
considering the unsettled conditions, the tone of the 
market has continued remarkably steady. A factor 
ot considerable importance in maintaining the copper 
market of late is the gradual reduction in the stocks 
of rough metal in warehouse. These have been a 
heavy burden on the market for some time, and the 
fact that they are now quite 5.00 tons less than at 
the commencement of the year, due largely to ship- 
ments made to Italy, has been a great relief to the 
trade. 

Official closing prices of standard copper have been 
as follow :— 

Cash : Thursday, £58 7s. 6d. to £58 10s. ; Friday, 
£58 2s. 6d. to £58 5s.; Monday, £58 12s. 6d. to 
£58 15s.; Tuesday, £59 2s. 6d. to £59 5s. Wednes- 
day, £59 to £59 2s. 6d. 

Three Months : Thursday, £59 2s. 6d. to £59 5s. ; 
Friday, £58 17s. 6d. to £59; Monday, £59 7s. 6d. 
to £59 10s.; Tuesday, £59 17s. 6d. to £60; Wednes- 
day, £59 15s. to £59 17s. 6d. 

Tin.—After recently approaching within measure- 
able distance of the £300 mark, a sharp reaction has 
been experienced in tin values, due, it may be con- 
jectured, to heavy realisations on profit-taking account 
by speculative operators. It has, moreover, been 
demonstrated during recent weeks that the restricted 
requirements of this country, as well as some of the 
Continental centres, has had little effect on the statis- 
tical position for tin. Some of the Eastern pro- 
ducers are finding difficulty in maintaining their pre- 
vious rates of output owing to their inability to secure 
an adequate supply of native labour. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday, £288 10s. to £288 15s.; Friday, 
£289 to £289 5s.; Monday, £290 15s. to £291; 
Tuesday, £291 to £291 5s.; Wednesday, £292 to 
£292 5s. 

Three Months: Thursday, £283 15s. to £284; 
Friday, £284 to £284 5s.; Monday. £285 12s. 6d. to 
£285 15s.; Tuesday, £285 15s. to £286; Wednesday, 
£286 5s. to £286 10s. 

Spelter.—The tendency of markets during the past 
week has been in the direction of slightly lower levels 
of spelter values, a weakness attributable to some 
helated liquidation and further realisation, due to 
metal arriving surplus to requirements. Reports from 
the Continent are favourable, indicating a good de- 
mand there for consumption. chiefly in respect of zine 
sheets for the building trade in Germany. Continental 
producers are, therefore, not pressing sales for export. 

The following are the week’s prices:— 

Ordinary : Thursday, £33 17s. 6d.; Friday, £34: 
Monday, £34; Tuesday, £34 3s. 9d.; Wednesday, 
£34 3s. 9d. 

Lead.—While the position of soft foreign pig has 
also been inclined to irregularity of late, sellers have 
now become less prominent, and under some steady 
luying the metal is showing greater resistance. Con- 
sidering the rise in prices of over £3 during the last 
month and £6 during the last three months, it is 
reasonable that the market should hecome somewhat 
sensitive. 

The week’s prices are appended :— 

Soft foreign (prompt): Thursday, £32 13s. 9d. 
Fridav. £32 10s.; Monday, £32 16s. 3d.; Tuesday, 
€32 16s. 3d.: Wednesday, £32 13s. 9d. 


British Cast-Iron Research Association.—The 
quarterly Bulletin of this Association for July con- 
tains, among other articles, one by Mr. J. D. Morgan 
on “ Patents in Relation to Scientific Research ”’ ; also 
the usual Abstracts from Foundry Literature, etc. 

French Scrap Exports to Great Britain.—The em- 
bargo on iron and steel scrap exports to Great Britain 
has now been lifted by the French Government. 
Maximum tonnages and export conditions are to be 
the same as before the embargo. 
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Standard cash .. 59 


0 
Three months .. 59 15 0 
Electrolytic .. .. 67 0 0 
Tough .. -- 65 5 O 
Best selected 65 15 O 
Sheets .. .. .. 90 0 O 
Wire bars .. .. 6715 0 
Do Sept. .. .. 67 7 6 
Do, October FS 
Ingot bars .. .. 67 7 6 
H.C. wirerods .. 71 5 6 


Off. av. cash, July 57 18 6,5 
Do. , 3 mths. July 58 13 Il, is 
Do. ‘Sttlmnt, July 57 17 
Do., Electro, July 65 17 on 
Do., B.S., July .. 64 0 10 
Aver. spot price 
copper, July 57 17 
Do.,wire bars, July 66 1 
Solid drawn tubes 13d. 
Brazed tubes... 13d. 
93d. 
BRASS. 
Solid drawn tubes .. 12d. 
Brazed tubes .. .. 13 
Rods, drawn .. 1] 
Rods, extd. or rlld. 7 
Sheets to 10 w. g -- 10gd. 
Wire co co 
Rolled metal .. oo OF. 
Yellow metal rods .. 74d, 
Do. 4 x 4 Squares 8d. 
Do. 4x 3Sheets .. 84d. 


TIN. 


Standard cash .. 292 0 
Three months .. 286 5 
oo 0 O 
ce ce 923 O 
an 
Australian .. .. 
Eastern oe 291 10 O 
Banca . 
Off.avr. cash July282 3 11d: 
Do.,3 mths., July280 5 9.9 
Do., Sttlmt. July232 2 
Aver. spot., July 282 3 11 


SPELTER. 


Ordinary .. .. 34 3 9 
Remelted -- 3312 6 
Hard .. 0 0 
Electro 99.9 2 
English 3417 6 
Zinc dust .. .. 43 0 0 
Zinc ashes .. .. 16 0 0 
Off. aver., July 34 3 132 
Aver. , spot, July 33 0 It 
LEAD. 
Soft Ppt. 32 13 9 
English 3400 


Off. average, July 31 12 7+ 


Average spot, July 31 14 32 
ZING SHEETS, &c. 

Zino sheets, English 42 15 
Do. V.M. ex whf. 40 0 
Rods 45 0 
Boiler plates -- 39 
“Battery plates .. 38 10 


ANTIMONY. 
Special ene Eng. 74 10 


0 
. 65 0 0 


QUICKSILVER. 
Quicksilver 15 5 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon 
86 
45/50% . 10 17 6 


Ferro -vanadium— 

35/40% - 15/-Ib. va. 
Ferro-moly bdenum— 

70/75% ec. free .. 5/6 1b. 
Ferro-titanium— 

23/25 carb onkkss 114d. 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 20/25%, 


£17 0 0 
Ferro-tungsten— 
80/85%,c.fr. .. 1/44 1b. 
Tungsten metal powder— 
98/99°, 1/105 Db. 
Ferro- chrome— 

2/4% car. .. £33 10 0 
4/6%, car, .. £22 0 0 
6/8% car. .. £21 10 O 
8/10% car. .. £20 15 0 


Ferro-chrome— 

Max. 2% car. £37 0 © 

Max. 1% car. £4310 0 

Max.0.70%car. £5410 0 

70%, carbonless 1/54 Yb. 
Nickel—99%, 

cubes or pellets ~-o £170 
Cobalt metal—98/99% 

10/- Ib. 

Aluminium 98/99% £118 
Metallic Chromium— 

96/98%, 3/3 Ib. 
Ferro-manganese (net)— 

76/80%, loose £14 0 0 

76/80%, packed £15 0 O 

76/80%, export £14 0 0 
Metallic manganese— 

94/96%, carbonless 2/- Ib. 

Per ton unless otherwise 

stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% s. d. 

tungsten 2 6 

ame bars, 18% 

tungsten 
Per Ib. net, d/d buyers’ mA 
Extras— 

Rounds and squares 
3in.andover .. 4d.lb, 
Rounds and squares 

under 3 in. to } in. 3d. Ib. 
Do. under fin. to 


1/-1b. 
Flats, $in. x pin. 
to under | in. x # in. 3d. Ib. 
Do. under $in. x fin. 1/-1b 
Bevels of approved 
sizes and sections 6d. Ib. 
Bars cut to length 10% extra 
Scrap from high-speed 


tool steel— 
Scrap pieces .. 3d. 
Turnings and swarf ld. 
Per lb. net, djd steel makers’ 
works. 
SCRAP, 

South Wales—£ s. d. £ d. 
Hvy. steel 210 0to2 15 0 
Bundled steel 
& shrngs.2 00to 2 5 0 
Mixed iron & 

steel ..2 00to2 5 
Heavy cast iron 3 0 0 

Good machinery for 
foundries 5 0 

Cleveland— 

Heavy steel .. 3 1 0 
Steel turnings... 2 6 0 
Cast iron borings 2 5 0 
Heavy forge 42 6 
Bushelled scrap 310 0 
Cast-iron scrap 
3.8 6to3 10 
Lancashire— 
Cast-iron scrap 
3 2 6to3 10 0 
Hvy. wrought... 3 2 6 
Steel turnings... 2 2 0 
London — Merchants’ buying 
prices delivered yard. 
Copper (clean)... 51 0 0 
Brass (clean) .. 39 0 0 
Lead 
draft) . 28 10 0 
Zinc... 24 0 0 
New aluminium 
cuttings 
Braziery copper 45 0 0 
Gunmetal 868 
Hollow pewter 195 0 0 
Shaped black 
newter oe 1428 0 


PIG-IRON. 
(f.0.t. unless otherwise stated). 
N.E. Coast— 
Foundry No, | 92/6 
Foundry No. 3 -- 90/- 
Foundry No. 4 -. 89/- 
Forge No.4 .. .. 88/6 
Hematite No. 1 
Hematite M/Nos. .. 8i/- 
N.W. Coast— 
Hem. en Glas. 87/6 
» B ee 98/9 
Midlands — 
Staffs common* 
» No.4 forge .. 
»  No.3foundry 
Shrops. basic .. . 
» Cold blast, ord. * 
iron* 
* d/d Birmingham. 
Northants forge .. .. 
» {dry No. 3 
Derbyshire forge 
» fdry. No. 3 
Seotland— 


d dd 


. M/Nos. 
Sheffield district)— 
Derby forge 
» fdry. No. 3 
Lines. forge .. .. 
fdry. No. ee 
hematite .. .. 93/- 
W.C. hematite -. 91/6 
Lines. (at furnaces) — 
Forge No.4 .. .. _ 
Foundry No. 3.. 
Basic 


| 


Lancashire eq. Man, 
Derby forge .. .. 


Northants 
No.3. 
Dalzell, No. 3. 
Summerlee, No. 3 .. 107/6 
Glengarnock, No.3 .. 107/6 
Gartsherrie, No. 3 -. 107/6 


Monkland No.3 .. .. 107/6 
Coltness, No.3 .. .. 107/6 
Shotts, No. 3 oa 


FINISHED IRON & STEEL. 


Usual District deliveries for 
tron; delivered consumers’ 


station for steel. 
Iron— £s. d. 
Bars(cr.)11 5 Otol2 0 0 
Tees to 3 united 

© 
Nut and bolt.. .. — 
Marked bars 

(Staffs.) fot. .. 14 0 0 
Gas strip .. -- 1210 0 
Bolts and nuts .. 

fin. xX4in. ..15 5 
Steel— 

Ship plates .. .. 8 2 6 
Boiler plts. -- ll 5 O 
Chequer plts. .. 910 0 
Angles ..7 7 6to710 0 
Tees ..8 7 6to810 0 
Joists ..7 7 6to710 O 


Rounds and Squares 


3in. to 5jins. .. 9 0 O 
Rounds under 3 in. 

to 815 0 
Flate, over 5 in. 

wide and up .. 910 0 
Flats, 5in. to lfin. 8 10 6 
Rails, heavy 
Fishplates 1210 0 
Hoops (Staffs.) .. 10 10 0 
Black sheets,24g. 11 2 6 
Galv. cor. sheets, 

Galv. fencing wire 

8g. plain 1210 0 
Billets, soft 
Billets, hard 
Sheet bars .. . — 
Tin bars d/d 6 5 0 


Per lb. basis, 
Sheet to w.g. 3% 
Rods .. 1 3 
Castings .. 1 2 


Delivery 3 owt. free 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, Limtep. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 9d. to 1/3 
Rolled— 

To Qin. wide 1/3 to 1/9 

To 12in. wide 1/3} to 1/9} 

To 15in. wide 1/34 to 1/93 

To 1S8in. wide 1/4 to 1/10 

To 21 in. wide 1/4} to 1/104 

To 25 in. wide 1/5 to 1/11 
Ingots for spoons 


and forks 9d. to 1/53 
Ingots rolled to 

spoon size 1/- to 1/84 
Wire round— 

3/0 to 10 G. 1/63 to 2/14 


with extras according to gauge. 
AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 
stated. Dols. 
No. 2X foundry, Phila. 22.26 
No. 2 foundry, Valley 19.26 
No. 2 21.00 
_ 19.26 
Bessemer .. .. .. 19.76 
Malleable .. .. .. 
Grey forge . 1696 
Ferro-mang. 80% djd 88.00 
Bess. rails, h’y, at mill 43.00 
O.-h. rails, h’y at mil) 43.00 
Bess billets +e «+ 35.00 
O.-h. billets 35.00 
O.-h. sheet bars 36.00 
Wirerods .. .. .. 45.00 


Iron bars, Phila. ‘io mae 
Steel bars .. .. .. 2 
Tank plates + 
Beams, etc. 
Skelp, grooved steel.. 1 
Skelp, sheared steel .. 1 
Steel hoops 2 
Sheets, black, No. 28... - 8 
Sheets, galv., ‘No. 28. 4. 
Sheets, _ an’l’d, 9 & 102. 
Wire nails .. .. 2 
Plain wire .. 
Barbed wire, galv. oo ae 
Tinplate, 100 1b. box $5. 


COKE (at ovens). 


Welsh foundry .. 

furnace 
Durham & — 

foundry .. .. — 

furnace .. .. 48/6 

Other Districts, foundry 


| | 


» furnace (basis) 
TINPLATES. 


f.o.b. Bristol Channel ports. 
LC. Cokes, 20x14, box 24/6 
” 28 x 20, ” 49 
” 20 x 10, ” ints 
” 18} x 14, ” a 
C.W. 20x14, ,, 21/6 
28x20, ,. 
18} x 14, 
Terneplates 28x20, — per 
box basis f.o. b. 


SWEDISH IRON. 
Bars, hammered £18/10 to £19/0 
Rolled Ord. £15/10/0 to £16 
Nail rods £16 5.0 to £16 15 0 
Keg. steel nom. £33 to £35 
Faggot steel nom, £22 to £25 
Blooms, according to quality 
£9 to £12 
Pig-iron £6 50 to £7 0 0 

all f.0.b. Gothenburg. 


~UM 


| 16 
COPPER. PHOSPHOR BRONZE. 
——— 
| 
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£ 
Aug. 12 34 0 O dec; 


Lead (English). 


Zinc Sheets (English). 


d. 
Aug. 12 42 0 0 Nochange 


(Cash). 


Standard Tin 


DAILY FLUCTUATIONS. 
£ 
58 


Standard Copper (Cash) 


5/- 


5/- 
5/- 


” 


0 
5 0 


16 34 0 O ine, 


17 34 
18 34 0 O dee. 


13° 33 15 


” 
” 
” 
” 


5/- 


” ” 
0 ” ” 


16 42 15 0 No change 


17 4215 0 


13. 42 15 ine. 
18 42 15 


” 
” 
” 
” 


20/- 


10/- 
10/- 
35/- 


O ine. 


16 290 15 0 


0 


13 289 
17291 0 0 
18 292 0 0 


> 
” 
” 
” 


Aug. 12 288 10 0 dee. 


7/6 


58 7 

538 2 

58 12. 6 ine. 
2 
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16 


Aug. 12 
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BIRMINGHAM. 


BENNETTS HILL, 


18, BENNETTS HILL, BIRMINGHAM. 


18, 


1, HONG KONG ROAD, SHANGHAI. 


RANGOON. 


, KUALA LUMPUR 
COX’S BUILDINGS, KARACHI. 


P.O. BOX 1580, CAIRO. 


IRON 


NON-FERROUS METALS 


OCEAN BUILDING, SINGAPORE. 
COPPER, TIN. LEAD, SPELTER, ANTIMONY, CHROME ORE [is 


JAVA STREET, 


5, SHAFFRAZ ROAD, 


CLIVE STREET, CALCUTTA. 
ANGAPPA NAICK STREET, MADRAS. 


FOWLERS BUILDINGS, BOMBAY. 


11, OLD HALL STREET, LIVERPOOL. 


EXCHANGE BLDGS., PORT TALBOT. 


PIG 


z 
Q 
z 
< 
a 
2 
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> 
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= 
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= 
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ZETLAND ROAD, 
MIDDLESBROUGH. 


19, ST. VINCENT PLACE, 
GLASGOW. 


= 
< 
= 
< 
= 


$ 
i 
10/— 
10/- 
2/6 
. 
| | | | Yearly 
j Jan. Feb. | March | April _May_ | June _—iJuly Aug. | Oct. | Nov. | Dec 
d.| £ 
4/0 0 
24) 0 
0 
53) 0 0 
6/0 | 0 
0 
6/0 | 0 
6 0 0 
4 0 0 
30 0 
6;1 l 
0.0 0 
0 0 0 
0.0 0 
310 0 
6 0 0 
6/1 l 
6/1 0 
0/0 0 
0 
9/1 l 
6/1 0 
6/1 l 
2/1 | 
0.0 0 
6 L 
2 
| 
| 45 216 43 
| 7 0 
6 6 117 6 
0 5 3 
8} 0,1 3 6 
74 32 it 
0 6/1 0 6 
| 3h 1 6 
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ue 
ee 
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ae ae 
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oe 
oe 
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SMALL ADVERTISEMENTS. 
Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 


two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


DVERTISER, progressive organiser, with long 
practical experience of Foundry, Pattern Shop and 
general Engineering, desires management of small 
works, or responsible position with larger firm.— 


teplies to Box 790, Offices of THE Founpry TRrave 
JournaL, 49, Wellington Street, Strand, London, 
W.C.2. 


ANAGER of large American Cast Iron Sanitary 

Ware Factory intends locating in Great Britain, 
and is desirous of getting in touch with a firm who 
can utilise his services; thoroughly conversant with 
all modern processes for mass production.—Box 758, 
Offices of THe Founpry Trape Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


OREMAN MOULDER (46) seeks situation; 30 
years’ practical knowledge of foundry practice. - 
Address, Box “ W. G. Y.,’’ Offices of THe FounpRY 
TrapeE JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


MANAGER, with extensive experience home and 

abroad, seeks post; Expert on Moulding Machines 
and Cupola, Maskins design, Constructional work, 
etc. : excellent references.—Box 786, Offices of THE 
Founpry Trapz Journar, 49, Wellington Street, 
Strand, London, W.C.2. 


EX-OFFICERS AND OTHER RANKS. 


The of the Founpry Traps Journat have 
this espace at the disposal of the British Legion, O 
Association, Employment Bureau, 3-4, Clement’s Inn, Biren, 
London, W.C.2 en Holborn 5769), to whom ali 
replies “should be ad ressed, quoting number of advertise- 
ment, date on which it appeared, and the name of this paper. 


NGINEER, disengaged, _desires rogressive 
appointment in Supervising or Maintenance 
capacity, where energy and ability, combined with 
tact, essential. First-class marine and general, exten- 
sive experience chief engineer, administration and 
control of personnel. Absolutel Ex- 
cellent references and testimonials. (5861) 


X-OFFICER, single, age 31, anxious to go abroad, 

capable, energetic, and used to a hot climate. 

B.Sc. degree metallurgy. Thorough knowled cof, of book- 
keeping, exceptionally quick at figures. 


eS: aged 34, full apprenticeship Clyde and 

afloat, clean record, esires appointment as 
Shift Engineer, Power station, or as Engineer on 
rubber or tea estate, with prospects. (5589) 


UALIFIED MECHANICAL AND ELECTRICAL 
ENGINEER, A.M.I.Mech.E., with commercial 
training, aged 37, 20 years’ experience General, Rail- 
way, and Ordnance Engineering, held responsible 
positions, including Works Manager, anxious to obtain 


— suitable to my qualifications and experience. 
(1337) 


AGENCIES. 


GENTS WANTED, all parts, calling 
Foundries, to introduce patent Flux for Cast- 
ings.—Write, Cuas. Hatt, Ogdensburg, N.Y. 


MACHINERY. 


WANTED to purchase, several “ Denbigh ”’ Patent 

Hand Jolt Ram Moulding Machines, both types 
(Straight and Turnover); must be in good condition. 
—Address, Box 788, Offices of THe Founpry TRADE 


JournaL, 49, Wellington Street, Strand, London, 
W.C.2. 


AND MIXERS.—New and second-hand. Ask us 
ote.—W. Breatey & Company, 
Prospect Warka, Hawksley Avenue, Sheffield. 


PATENTS. 


PATENT .— The Proprietor of the British Patent 
No. 148,810, for a Sand Mill for Foundries and 
Steelworks, would Sell it on reasonable terms. The 
same invention is patented in Germany and the United 
States; great success in France.—Write to E. GERNELL, 
15, Rue Tous Vents, Rouen, France. 


PATENTS, -—Continued. 


PATENT YOUR INVENTIONS, Trade-mark your 
Goods. Advice, Fandbook and Cons. free.—B. T. 
Kine, C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.). 146a, Queen Victoria Street, E.C.4. 38 years’ 
refs. Phone 682 Central. 


MISCELLANEOUS. 


ETTLEMENT OF COAL STRIKE.—This may be 
a long way off yet, but the settlement of your 
Foundry troubles occasioned by the strike is within 
your reach. Send details of your difficulties to us and 
we will advise you how to get the best out of your 
present supplies of irons and coke. 
Consultation on all problems undertaken by practical 
foundrymen and metallurgists. Terms moderate. 
Analyses of tron, Steel, Fuels, Refractories, etc., 
carried out by certified chemists. Prompt reports ; 
low rates; special charges for contracts. Write us 
to-day. 
BEECROFT AND PARTNERS, LTD., 
The Foundry Chemists, 
Sr. Perer’s CLose, SHEFFIELD. 
Telephone: 4908 Central. 
Telegrams: “ Retort, Sheffield.” 


AX CORE VENT.—You can secure lowest prices 

by sending us your inquiries. Immediate 

deliveries of all diameters from  stock.—LAWwsoNn 
Watton & Co., Lrp., Newcastle-on-Tyne. 


ANTED TO PURCHASE, Steel Moulding 

Boxes, 50 ins. square or round, bottom part 
14 ins, deep minimum; also 7 ft. square or round, 
bottom part 18 ins. deep. —Box 782, Offices of Tue 
Founpry Trape Journar, 49, Wellington Street, 
Strand, London, W.C.2. 


J & R.FLEMING,L™ 


. Wholesale 


NOT HINDER. FOR EVERY JOB. 


146 CLERKENWELL ROAD, LONDON. 


PONGE CLOTH 


FOR ENGINEERS 


Joshua Hoyle & Sons 


Cotton Spinners’ and Manufacturers 


50. PIC ADILLY, MANCHESTER 


Wholesale and Shipping. only. 


Two No. 0. BRITANNIA Jolters, pin lift 


type- - each £22 
1. BRITANNIA. Jolters, pin lift 
- each £38 
Tue Small MUMFORD plain 
4 ewt. - £12 
42” 36” heavy - £28 
36” x24” rumbling barrel, new - - £12 


JACKMAN Git Cutter for brass ulin £36 


types o-_ sizes of Fans 
All sizes Compressors in Stock 
kinds of ice Plant 


BUY FROM ME AND SAVE MONEY. 


14, AUSTRALIA {ROAD, SLOUGH. 


io 


